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METHOD AND APPARATUS FOR 
DETECTING ITEM PLACEMENT AND ITEM 
REMOVAL DURING OPERATION OF A 
SELF-SERVICE CHECKOUT TERMINAL 

CROSS REFERENCE 

Cross icfcrcuCc is iSHdc lO Cupcudiug U.S. pstciit appli- 
cation Ser. No. 08/990^40, entitled "Method and j^^paratus 
for Detecting Item Substitutions During Entry of an Item 
into a Self-Service Checkout Terminal" by Dusty Lutz, 
which is assigned to the same assignee as the present 
isventibn, and ^di is filed coacsnently heicwith. 

TECHNICAL FIELD OF THE INVENTION 

The present inyentK>n relates generally to a retail check- 
out terminal^ and more particularly to a method and appa- 
ratus for detecting item placement and item removal during 
operation of a self-service checkout terminal. 

BACKGROUND OF THE INVENTION 

In the retail industry, the largest expenditures are typically 
the cost of the goods sold followed closely by the cost of 
kbor expended. With particular regard to the retail grocery 
or supermarket industry, the impetus to reduce labor costs 
has focused on reducing or eliminating the amount of time 
required to handle and/or process the items or goods to be 
purchased by a customer. To tins end, there have been a 
number of self-service checkout terminal conc^ts devel- 
oped which attempt to substantially eliminate the need for a 
cbeckDut clerk. 

A self-service checkout terminal is a system which is 
operated by a customer without the aid of a checkout clerk. 
In such a system, the customer scans individual items for 
purchase across a scanner and then places the scanned item 
into a grocery bag, if desired. The customer then pays fDr his 
or her purchase either at the self-service checkout terminal 
if so equipped, or at a central payment area which is staffed 
by a store employee. Thus, a self-service checkout terminal 
permits a customer to select, itemize, and in some cases pay 
for his or her puidsase without the asss&tance of the retailer's 
personnel. 

A customer typically has little or no training in the 
operation of a self-service checkout terminal prior to his or 
her initial use of the checkout terminal. One concern that 
retailers have when evaluating a self-service checkout ter- 
minal is the level of supervision provided to inexperienced 
customers. Moreav^, it is also known that some customers 
may have improper intentions when using a self-service 
checkout TbrminaL In traditu>nal dieckout ^sterns^ the 
clerk employed by the retailer to operate the diedoout 
terminal provides a level of security against th^ ot other 
improprieties. Hofwever, in the case of a self-service dieck- 
out terminal, the terminal itself must provide the necessary 
security. Such security includes preventing a customer from 
either inadvertently or intentionally placing an item in a 
grocery bag without scanning the item, or voiding one item 
uom entry, but removing a second item of lesser vahie, or no 
item at all, from the grocery bag. Thus, another concern 
when evaluating a self-service checkout terminal is thd level 
of security provided against illicit use of the self-service 
chec3oout terminal by customers. 

Therefore, self-serviee eheekout terminals have hereto- 
fore been designed with security systems which monitor the 
use of the self-service checkout terminal For example, 
weight scales have been incorporated into self-«ervice 
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checkout terminals to monitor the manner in which a cus- 
tomer handles or otherwise processes items during operation 
of the self-service checkout terminal. In particular, self- 
service checkout terminals have heretofore been designed 

5 with a weight scale positioned under a bagging area asso- 
ciated with the self-service checkout terminal. After a cus- 
tomer scans or otherw^ enters an item into the self-service 
checkout terminal, a processing unit associated wiUi the 
self-service checkout terminal retrieves a stored weight 

10 value associated with the item. More specifically, the pro- 
cessing unit retrieves the stored weight value of the item by 
using the product identification code (e.g. a Univ^sal Prod- 
Code or UPQ associated wilh the item to select the 
corresponding stored weight value fix>m a nuraiber of values 

IS contained in a pre-defined, master product database. What is 
meant herein by the term "master product database** is a 
c^tral database wfaidi includes product information (e.g. 
desoiption, price, and weig}it) associated with every item 

that is sokl by the retailer. Wtoi the scanned item is placed 

20 into a groc^ bag positioned on the weight scale, the weight 
scale determines a measured wei^t value of the item which 
may be used by the processing unit to compare to the stored 
weight value of the item. In particular, the processing unit 
compares the stored weight value of the item to the mea- 

25 sured weight value of the item in order to determine if the 
item that was placed in the grocery bag is the same item that 
was entered by the customer. 

For example, if the customer scans a can of soup with the 
scanner, the product identification code associated with the 

30 can of soup is used by the processing unit to determine the 
stored weight value associated with the soup. In particular, 
the processing unit communicates with a memory device 
associated with the self-service dieckout terminal in order to 
retrieve the stored weight value corresponding to the can of 

35 soup (e.g, 10% ounces) from the master product database. 
When the customer places the can of soup into a grocery 
bag, the weight of fiie can of soup is determined by the 
wei^t scale. In particular, if the customer places the can of 
soup into the grocery bag, the weight scale measures a 

40 weight corresponding to the can of soup (e.g. 10^4 ounces) 
thereby aUowing the processing unit to conclude that a 
proper transaction has occurred. However, if the customer 
places a pound of steak into the grocery bag, the wei|^ scale 
will measure a weiglit correqKmding to the steak (Le. 16 

45 ounces) thereby causing the processing unit to conclude that 
an item substitution has occurred. 

Such secuiily systems which utilize a weiglit scale in the 
manner described above have a number of drawbacks asso- 
ciated therewith. For example, the effectiveness of the above 

50 described security system is undesirably dependent on the 
accuracy of the data stored within die master product 
database. In particular, if a stored weight value associated 
with a given item is inaccurate, the self-service checkout 
terminal will erroneously conclude that an item substitution 

55 has occurred, even if the proper item is placed in the grocery 
bag. Hence, it is imperative that the data within the master 
product database be maintained accurately. Such mainte- 
nance is particularly laborious in the grocery industry where 
the weight of a given item may change a number of times 

60 during a given period of time. For example, the weight of a 
given item may change if the item is featured in a promotion 
(e.g. a bottle of detergent which is normally sold in a 
48-ounce bottle is being sold in a 58-ounce bottle at the same 

price). Moreover, the weight of the item may change if the 
65 manufacturer thereof changes the item's packaging (e.g. the 
detergent manufacturer replaces a plastic bottle with a glass 
botde of the same dze). If such a changes in the we^t of 
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the item occurs, the retailer must first update the master 
product database to reflect the promotional weight value of 
the item (e.g. 58 ounces in the case of the deteigent), and 
then update the master product database a second time to 
return the weight value to its original value (e.g. 48 ounces 
in the case of the detergent) upon completion of the pro- 
motion. Given the number of different items which are sold 
in a typical grocery store, it should be appreciated that such 
maintenance of the master product database is quite labor 
intensive thereby undesirably increasing costs associated 
with tiie items sold in the groc^ store. 

In addition, there exists a number of improprieties the 
occurrrace of wMdi may not be detected with sadi security 
systems. For example, security systems i^^ch have hereto- 
fore been designed generally do not detect the occurrence of 
an impropriety in which the customer voids a first item from 
a checkout transaction, but removes a second, less expensive 
item from the grocery bag. 

What is needed therefore is a self-service checkout ter- 
minal which detects improper item removals during opera- 
tion thereof. What is also needed is a self-service checkout 
terminal which detects substitution of an item during a 
voiding process without use of a master product database. 
What is further needed is a self-service checkout terminal 
which detects if an item that has not been entered into the 
terminal is placed into a grocery bag. 

SUMNIaRY OF THE INVENTION 

In accordance with a first embodiment of the present 
invention, there is provided method of providii^ security 
during operation of a chedcout terminal. The method 
inchides the step of creating a database during a checkout 
procedure which includes a first record corresponding to an 
input item entered into the terminal during the checkout 
procedure, the first record including (1) a first identification 
code associated with the input item, and (2) an input weight 
value corre^onding to the weight of the input item. The 
method also includes the step of determining a second 
identification code associated with a removal item in 
response to a user voiding entry of the removal item. The 
method further includes the step of detecting the weight of 
the removal item and generating a removal weight value in 
response thereto. Moreover, the method includes the step of 
generating a wrong-item-iemoved control signal if (1) the 
first identification code is the same as the second identifi- 
cation code, and (2) the input weight value does not match 
the removal weight value. 

In accordance with a second embodiment of the present 
'■ invention, there is provided a method of providing security 
during operation of a checkout terminal, with the teiminal 
having a first scale. The method includes the st^ of storing 
a first identification code associated with an input item in a 
memory in rehouse to entry of the input item into the 
terminal. The method also inchides tiie step of detecting the 
weight of the iiiput item with the first scale and storing an 
input weight value associated with the wei^t of the is|mt 
item in the memory in response thereto. The method further 
includes the step of retrieving a second identincation code 
assodaCed wifli a removal item fitom the memory in response 
to a user voidiiig entry of the removal item. Moreover, the 
method includes the step of detecting the weight of the 
removal item with the firet scale and generating a removal 
we^t Value assoda ted with the weight of the removal item 
in response thereto. The method yet farther includes the step 
of generating a wroc^-item-iemoved control signal if (1) the 
first identification code is the same as the second identifi- 
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cation code, and (2) the input weight value does not matdi 
the removal weight value. 

In accordance with a third embodiment of the present 
invention, there is provided a checkout terminal. The check* 
5 out terminal includes a first we^t scale, and a memory. The 
checkout terminal also includes a mechanism for storing a 
first identification code associated with an input item in the 
memory in response to entry of the input item into the 
terminal. The chedcout terminal also includes a mechanism 
for detecting the weight of the input item with the first 
weight scale and storing an input weig^ value associated 
with the weight of the iiq)ut item in the memory in response 
thereto. Hie checkcmt teiminal further inchides a mechamsm 
for retrieving a seocmd identification code associated with a 
removal item firom the memory in repose to a user voiding 
entry of the removal item. Moreover^ the chedcout terminal 
includes a mechanism for detecting the we^t of the 
removal item with the first weight scale and generating a 
removal weight value associated with the weight of the 
removal item in re^onse thereto. The checkout tenninal yet 
furth^ inchides a mechanism for generating a wrong-item- 
removed control signal if (1) the first identification code is 
the same as the second identification code, and (2) the input 
weight value does not match the removal weigjit value. 

It is therefore an object of the present invention to provide 
a new and useful checkout tenninal. 

It is a further object of the present invention to provide an 
improved ehedcout lefminal. 

It is yet another object of the present invention to provide 
a new and useful method of providing security during 
operation of a checkout terminal. 

It is moreover an object of the present invention to 
provide an improved method of providing security during 
operation of a checkout terminal. 

It is moreover an object of the present invention to 
provide a self-service dieckout terminal which detects sub- 
stitution of an item during a voiding process without use of 
a master product database. 

The above and other objects, features, and advantages of 
the present invention will become apparent firom the fol- 
lowing description and the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perqjective view of a self-service checkout 
tenninal which incorporates the features of the present 
invention therein; 

FIG. 2 is a top elevational view of the self-service 
chedmut tenninal of FIG. 1 (note that the grocxrry cart 21, 
the grocery hand basket 23, the video camera 2Sa, and the 
grocery bags 40 have been removed for clarity of 
description); 

FIG. 3 is a simplified block diagram of the self-service 
checkout terminal of FIG. 1; 

FIG. 4 is a flowchart setting £orth a general procedure tor 
checking out items through the self-service chedomt termi- 
nal of FIG. 1; 

FIGS. 5A-5B is a flowchart setting forth in detail the 

itemizatfon step 56 of the gCKial prccediire of FIG. 4; 

FIGS. 6A~SB is a flowchart setting forth in detail the 
product scale verification subroutine 74 of the itemization 
step of FIG. 5; 

FIG. 7 is a flowchart setting forth in detail the item 
substitution subroutine 80 of the itemization step of FIG. 5; 

FIGS, 8A-8C is a flowchart setting forth in detail the 
voided item subroutine 122 of the itemizatk>n step of FIG. 
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FIGS. 9A~9B is a flowchart setting forth in detail the item 
removal subroutine 172 of the general procedure of FIG. 5; 
and 

FIGS. lOA-lOB is a flowchart setting forth in detail the 
finalizatioQ step 58 of the general procedure of FIG. 4. 

DETAILED DESCRIPTION OF TOE 
INVENTION 

While the invention is susceptible to various modifica- 
tions and alteniative forms, a specific embodiment thereof 
has been ^own by way of example in the drawings and will 
herein be described in detail. It should be understood, 
however, that there is no intent to limit the invention to the 
particular form disclosed, but on the contrary, the intention 
is to cover all modifications^ equivalents, and alternatives 
falling within the spirit and scope of the invention as defined 
by the appended claims. 

Referring now to FIGS. 1 and 2, there is shown a 
self-service checkout terminal 10 for use in a retail business 
such as a grocery store. Although the checkout terminal 10 
is shown in FIGS. 1 and 2, and tereinafter described in detail 
as a self-service checkout terminal, it should be appreciated 
that the present invention may also be used in an assisted 
checkout terminal (i.e. a retail checkout terminal which is 
operated by an employee of the retail business such as a 
checkout clerk). 

The self-service checkout terminal 10 indiides a product 
scale 12, a scanner 14, a pre-scan shelf scale 16, a cart/basket 
scale 18, a post-scan shelf scale 20, a bagwell scale 22, an 
automated teller machine (ATM) 24, and a processing unit 
26. The ATM 24 includes a video system 28, a card reader 
30, a di^lay monitor 32, a data input device 34, and a printer 
36. 

The self-service checkout terminal 10 also includes a 
bagwell 38 for accommodating one or more grocery bags 40, 
a counter 42, and a basket shelf 44. The counter 42 defines 
an arcuate surface as shown in FIG. 2. What is meant herein 
by the term "arcuate surface" is a surface which possess a 
curved or bowed shape. Such an arcuate surface allows the 
counter 42 to be positioned relatively close to both the 
scanner 14 and the bagwell 38 thereby permitting the 
counter 42 lo function as a "set-aside surface" for use by the 
user during operation of the self-service checkout terminal 
10. What is meant herein by the term "set-aside surface" is 
a surface on which items may be temporarily placed prior to 
either being (1) scanned or otherwise entered, or (2) loaded 
into one of the grocery b^ 40 in the bagwell 38 if the item 
has already been scanned or otherwise entered. 

Such set-aside surfaces are necessary to allow die user to 
selectively choose the <xd&T in wbidi items are scanned or 
otherwise entered. Moreover, sudi set-aside surfaces are 
necessary to allow a user to selectively choose the order in 
which items are loaded into the grocery bags 40. For 
exan^le, if the user scanned a loaf of bread, the user may 
wait Id load the bread into the grocery bag 40 until the bag 
is nearly full thereby preventing the bread firom being 
crushed. As alluded to above, it may be desirable to use the 
set-aside surfaces bom before and after an item has been 
scanned or otherwise entered. Hence, as shown in FIG. 2, the 
scanner 14 dwides the counter 42 into a pre-scan set-aside 
surface or shelf 42a, and a post-scan set-aside surface or 
shelf 426. In particular, the scanner 14 divides the counter 42 
into the pre-sean set-aside shelf 42« which is upstream of the 
scanner 14, and the post-scan set-aside shelf 426 which is 
downstream from the scanner 14. Hie terms "upstream" and 
"downstream" are used to be consist^t with the fbw of 
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items through the self-service checkout terminal 10 during a 
typical checkout procedure. In particular, an item enters at 
the area proximate the pre-scan set-aside surface 42a then 
flows in a downstream direction to be scanned at the scanner 
5 14 so as to enter a product code associated with the item. 
Once the product code associated with the item is ratered, 
the item flows firom the scanner 14 in a downstream direc- 
tion to the post-scan set-aside surface 42b or the bagwell 38. 

The bagwell 38 is disposed between the scanner 14 and 
the ATM 24 as shown in FIG. 1. The bagwell 38 inchides a 
number of posts 3Sa which cooperate to support a number 
of the grocery bags 40. The bagwell 38 is configured to 
allow two or more grocery bags 40 to be accessed by the user 
at any given time. In particular, the posts 38fl are of a 
su£Saent length to secure a number of unopened grocery 
bags 40 along with two or more opened grocery bags 40 
thereby allowing a user to selectively load various item 
types into the grocery bags 40. For example, the user may 
desire to use a first grocery bag 40 for household chemical 
items such as soap or bleach, and a second grocery bag 40 
for edible items such as meat and produce. 

The scanner 14 conventionally scans or reads a product 
identification code sudi as a Universal Product Code (UPC), 
industrial symbol(s), alphanumeric charactei(s), or other 
indicia associated with an item to be purchased. One scanner 
which may be used in the present invention is a model 
number 7875 bi-optic scanner which is ccxnmercially avail- 
able from NCR Corporation of Dayton, Ohio. 

The scanner 14 indudes a first scanning window 14^ and 
a second scanning window 146. The first scanning window 
14a is disposed in a substantially horizontal manner, 
whereas the second scanning window 146 is disposed in a 
substantially vertical manner, as shown in FIG. 1, The 
product scale 12 is integrated with the scanner 14. More 
specifically, the product scale 12 is disposed substantially 
parallel to the scanning window 14a thereby enveloping the 
scanning window 14^i. If an item such as produce is placed 
upon the product scale 12 or the first scanning window i4a, 
the product scale 12 may be used to determine the weight of 
the item. 

The scanner 14 also includes a lig^it source (not shown) 
such as a laser, a rotating mirror (not shown) driven by a 
motor (not shown), and a mirror airay (not shown). In 
operation, a laser beam reflects off the rotating mirror and 
mirror array to produce a pattern of scanniog light beams* As 
the product identification code on an item is passed over the 
seamier 14, the scanning light beams scatter off the code and 
are returned to the scanner 14 where they are collected and 
detected. The reflected light is then analyzed electronically 
in Older to deteimine whether the reflected Hgjit contains a 
valid product identification code pattern. If a valid code 
pattern is present, the product identification code is then 
converted into pricing information which is then used to 
determine the cost of the item in a known manner. 

The pre-scan shelf scale 16 is positioned in order to 
determine the wei^t of an item or items positioned on the 
pre-scan shelf 42a. In particular, if a user removes an item 
trom the pre-scan shelf Ala in order to scan or otherwise 
enter the item into the self-service checkout terminal 10, the 
pre-scan ^elf scale 16 may be used to determine the weight 
of the item by detecting a weight decrease associated with 
removal of the item firom the pre-scan shelf 42a. Moreover, 
the pfe-scan shelf 42a fuactioas as a "ferorij area" of the 
self-service chedkout terminal 10. More q)ecifically, if the 
user voids an item from entry during the checkout 
procedure, the user is instructed via a message displayed on 



30 



35 



40 



45 



50 



55 



60 



7 

the display monitor 32 to position the voided item on the 
pre-scan shelf 42^?. Hence, the pte-scan shelf scale 16 may 
be used to detennine the weight associated with the voided 
item by detecting a weight increase s^sociated with place- 
ment of the voided item on the pic-scan shelf 42a. 5 

The cart/basket scale 18 is positioned in order to deter* 
mine the weight of an item or items positioned in either (1) 
a giooery cait 21 positioned on a cart unloading platfimn 46, 
and/or (2) a grocery hand basket 23 posLtioned on the basket 
shelf 44. In particular, if a user removes an item firom either 
the grocery cart 21 or the grocery hand basket 23 in order to 
scan or otherwise enter the item into the self-service check- 
out terminal 10, the cart/basket scale 18 may be used to 
determine the weight of the item by detecting a weight 
decrease associated with removal of the item from either the 15 
grocery cart 21 or the grocery hand basket 23, respectively. 
It should be appreciated that the cart/basket scale 18 may be 
embodied as two separate scales (i.e. a first scale for 
detecting weight changes on the cart unloading platform 46, 
aid second scale for detecting weight changes on the basket 20 
slKlf 44), or may preferably be embodied as a single, 
integrated weight scale which is mechanically coupled to 
both the cart unloading platform 46 and the ba^et shelf 44. 

From the above discussion, it should be appreciated that 
the pre-scan shelf scale 16 and the cart/ba^et scale 18 ^ 
cooperate to monitor placemrat of items into, and removal 
of items from, a pie-scan area 15 associated with the 
self-service checkout temtinal 10. What is meant herein by 
the teim ''pre-scan area" is the area associated with the 
self-service checkout terminal 10 in which items may be ^ 
placed prior to being scanned or otherwise entered into the 
self-service chedomt terminal 10. For example, die pre-scan 
area 15 includes the pie-scan shM Ala, the cart unloading 
platform 46, and the basket shelf 44. 

35 

Tne post-scan shelf scale 20 is positioned in order to 
determine the weight of an item or items positioned on the 
post-scan shelf 426. In particular, if a user places an item on 
the post-scan shelf 42b, the post-scan shelf scale 20 may be 
used to determine the weight of the item by detecting a ^ 
weight increase associated with placement of the item on the 
post-scan sl^lf 426. Alternatively, if a user removes an item 
from the post-scan shelf 42b, the post-scan shelf scale 20 
may be used to determine the weight of the item by detecting 
a weight decrease associated with removal of die item from 
the post-scan shelf 42h 

The bagwell scale 22 is positioned in order to determine 
the weight of an item or items positioned in the grocery bags 
40. In particular, if a user places an item in one of the grocery 
ba^ 40, the bagwell scale 22 may be used to determine the 50 
weight of the item by detecting a weight increase associated 
with placement of the item in the grocery bag 40. 
Alternatively, if a user removes an item from one of the 
grocery bags 40, the bagwell scale 22 may be used to 
detennine the we^ht of the item by detecting a weigiht 55 
decrease associated with removal of the item from the 
grocery bag 40. 

From the above discussion, it should be appreciated that 
the post-scan shelf scale 20 and the bagwell scale 22 
cooperate to monitor placement of items into, and removal 60 
of items from, a post-scan area 17 associated with the 
self-service checkout terminal 10. What is meant herein by 
the term "post-scan area" is the area associated with the 
seu-Service checkout terminal 10 in which items may be 
placed subsequent to being scaimed or otherwise entered 65 
into the self-service checkout terminal 10. For example, the 
post-scan area 17 includes the post-scan shelf 426 and the 
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bagwell 38 (including the grocery bags 40 therein). 
Moreover; it should be further appreciated that the post-scan 
shelf scale 20 and the bagwell scale 22 may be embodied as 
two separate scales, or may alternative^ be embodied as a 
single, integrated weight scale which is medianically 
coupled to both the base of the bagwell 38 and the post-scan 
shelf 422). 

The display monitor 32 displays instmctions which serve 
to guide a user through a checkout procedure. For example, 
an instruction is displayed on the di^lay monitor 32 which 
instmcts the user to remove an item from the grocery cart 21 
and enter the item into the self-service checkout terminal 10 
by (1) passing the item over the scanner 14, or (2) placing 
the item on the product scale 12 in order to obtain the weight 
of the item. The display monitor 32 may be a known touch 
screen monitor which can generate data signals when certain 
areas of the screen are touched by a user. 

Referring now to FIG. 3, there is shown a simplified blodc 
dia^am of the self-service checkout terminal 10. The pro- 
cessing unit 26 is electrically coupled to the product scale 
12, the scanner 14, the pre-scan shelf scale 16, the cart/ 
basket scale 18, the post-scan ^elf scale 20, the bagwell 
scale 22, the video system 28, the card reader 30, the display 
monitor 32, the data input device 34, and the printer 36. The 
processing unit 26 is also electrically coupled to a network 
25 and a memory device 27 as shown in FIG. 3. 

The processing unit 26 monitors output signals generated 
by the scanner 14 via a communication line 29. In particular, 
when the user of the self-service chedcout terminal 10 scans 
an item which includes a bar code across tl^ scanning 
windows 14a, 146, an ou^ut agnal is generated on the 
communication line 29 

The processing unit 26 is coupled to the product scale 12 
via a data communication line 31. In particular, when an 
item is placed thereon, the product scale 12 generates an 
output signal on the data communication line 31 indicative 
of the weight of the item. 

The processii^ imit 26 is coupled to the pre-scan shelf 
scale 16 via a data communication line 33. In particular, 
when an item is placed on the pre-scan shelf 42a, the 
pre-scan shelf scale 16 generates an output signal on ti^ data 
communication line 33 indicative of the weight of the item. 
Similarly, when an item is removed from the pre-scan shelf 
42a, the pre-scan shelf scale 16 generates an output signal on 
the data oonmmmcation line 33 indicative of the of 
the removed item. 

The processing unit 26 is coupled to the cart/basket scale 
18 via a data oonuminicataon line 35. in particular, when an 
item is removed from either the grocery cart 21 or the 
grocery hand basket 23, the cart/badat scale 18 generates an 
output signal on the data commimication line 35 indicative 
of die weight of the removed item. 

Tne processing unit 26 is coupled to the post-scan shelf 
scale 20 via a data communication Ime 37. In particular, 
when an item is placed on the post-scan shelf 42b, the 
post-scan shelf scale 20 generates an ou^ut signal on the 
data communication line 37 indicative of the weight of the 
iieffi. Similaf ly, when an item is femoVed from the pOSi-Scan 
shelf 42^, the post-scan shelf scale 20 generates an output 
signal on the data communication line 37 indicative of the 
weight of the removed item. 

The processing unit 26 is coupled to the bagwell scale 22 
via a data eommuuieatioD line 39. In particular, when an 
item is placed m one of the grocery bag^ 401, the bagwell 
scale 22 generates an ou^t signal on the data commum- 
cation line 39 indicative of the weight of the item added to 
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the grocery bag 40. Similarly, when an item is removed from 
one of the grocery bags 40, the bagwell scale 22 generates 
an output signal on the data communication line 39 indica- 
tive of the weight of the item removed from the grocery bag 

^' 5 

The processii^ unit 26 communicates with the video 
sj^tem 28 via a communication line 41. The video system 28 
includes a video camera 2Sa (see also FIG. i), and is 
. included in the self-service checkout terminal 10 to enhance 
the security thereof. The video system 28 may be a known 
closed-circuit siirveillance video system which provides 
video images to a security control area associated with the 
grocery store. Alternatively, the video system 28 may be 
configured to include the hardware and software necessary 
to provick motion pattern recognition thereby providing ^ 
security to the self-service checkout terminal 10 without the 
need for store personnel (e.g. a security officer employed by 
the grocery store) to isoiiitor the video im^iges generated by 
the video system. In particular, the video system 28 may 
include a frame grabber (not shown) and a processing ^ 
system (not shown) such as a personal computer (PC). The 
PC and the frame grabber are collectively refen^d to as a 
video proce^n The video pmcej^sor rcQ?iv«s a Standard 
video signal format, such as RS-170, NTSC, COR, or PAL, 
from the video camera 2&2. ^ 

Video ou^ut signals &om the video camera 28a aie iiqput 
to the frame grabber The frame grabber operates to convert 
file analc^ video sipals fcom the video camera 28a into a 
digital image which is stored within a memory for subse- 
quent processing by the video processor. Once repiesenta- 30 
tions of the stream of digital images from the video camera 
28a are sequentially stored in memoiy, the video processor 
may be^ to analyze or otherwise process the video image 
in order to monitor the manner in which the user handles 
items during operation of the self-service checkout terminal 35 
10. For example, the video system 28 may be used to 
determine if the user moves an item in a manner indicative 
of an attempt to scan the item with the scanner 14. One video 
system 28 which is suitable for use in the present invention 
is disclosed in U.S. Provisional patent application Sen No. 40 
60/045,001 entitled "Motion Pattem Recognition for a Self 
Checkout System" which was filed on Feb. 7, 1997, by 
Ralph Crabtree, which is incorporated herein by reference, 
and which is assigned to the same assjgnee as the piesent 

invention. . _ 

, 45 

Tne processmg unit 26 commmiicates with the display 
monitor 32 through a data communication line 43. The 
processing unit 26 generates output signals on the data 
communication line 43 which cause various instructional 
naessagps to be displayed on the display monitor 32, The 50 
display monitor 32 may include known touch screen tech- 
nology which can generate output signals when the user 
touches a particular area of the display screen associated 
with the dL^ky monitor 32. Tlie s^nals generated by the 
display monitor 32 are transmitted to the processing unit 26 55 
via the data cooununication line 43. It ^lould be appreciated 
that the various instnictioiial messages may also be com- 
municated via other devices in addition to or in lieu of the 
display ffioaitof 32. For example, the iflsinietional messages 
may be generated with a voice generating device (not m 
shown) or an audible tone generating device (not shown). 

The data input device 34 is coupled to the processing unit 
26 through a data communication line 49. The data input 
device 34 may include one or more of a known keypad of a 
touch pad. In addition, the processing unit 26 is coupled to 65 
the printer 36 via a data communication line 47. The printer 
36 may be used to print a receipt at the end of a given 
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chedcout procedure. Moreover, the card reader 30 is coupled 
to the processing unit through a data communication line 45. 
The card reader 30 may include a known credit and/or debit 
card reader, or a smart card reader. 

The processii^ unit 26 includes network interfece cir- 
cuitry (not shown) wMdi conventionally permits the self- 
service checkout terminal 10 to communicate with the 
network 25 such as a LAN or WAN through a wired 
connection 51, The processing unit 26 communicates with 
the network 25 during the checkout procedure in order to 
communicate with a paging system (not shown) or the like 
which pages or otherwise alerts the retailer's personnel as 
described fuitb^r below. In addition, the processing unit 26 
communicates with the network 25 to obtain infoimation 
such as pricing information on an item being scanned or 
weighed, and also to verify customer credit approval when 
appropriate. The network interface circuitry associated with 
the self-service diecJ^ut terminal 10 may include a known 
Ethernet expansion card, and the wired connection 51 may 
include a known twisted-pair communication line. 
Alternatively, the network interface circuitry may support 
wireless conununk»tbns with the network 25. 

The processii^ unit 26 communicates with the memory 
device 27 via a data communication line 53. The memory 
device 27 is provided to maintain an electronic transaction 
table v^ich includes a record of the product information 
associated with each item that is scanned, weighed, or 
otherwise entered during the user's use of the §elf-service 
checkout terminal 10. For example, if the user scans a can 
of soup, the description of the soup and the pricing infor- 
mation associated therewith is recorded in the transaction 
table in the memory device 27. Similarly, if the user weighs 
a watermelon with the product scale 12 and then enters a 
product lookup code associated with watermelon via the 
data input device 34, product information associated with 
the watermelon is recorded in the transaction table. 
Moreover, if a user entered a coiq)on or voucher, the 
information associated therewith would also be recorded in 
die transaction table. 

It should therefore be appreciated that the sum of each of 
the items recorded in the transaction table (1) mimna any 
reductions (e.g. coupons), and (2) phis any applicable taxes 
is the amount that fiie user pays for his or her transaction. 
Moreover, data stored in the transaction table is printed out 
on the printer 36 thereby generating a receipt for the user at 
the end of , his or her transaction. 

Moreover, the memory device 27 maintains a transaction 
level weight database. Hie transaction level weight database 
includes a record associated with the weight of each item 
that is placed in a post-scan area 17 (i.e. each item that is 
placed on the post-scan shelf 42b or into one of the grocery 
bag^ 40). In particular, when an item is placed on the 
post-scan shelf 42i> or into one of the grocery bags 40, the 
post-scan shelf scale 20 or the bagwell scale 22, respectively, 
generates an ou^ut signal indicative of the weight of the 
item which is sent to the processing unit 26. The processing 
unit 26 then communicates with the memory device 27 so as 
to cause a record including (1) the product code associated 
with the item, and (2) die weight of the item to be added to 
transaction level weight database. Hence, at the end of a 
given checkout procedure, a record corre^nding to the 
weight of each item entered into die self-service checkout 
terminal 10 will be included in the transaction level data- 
base. As shall be discussed in more detail below, the records 
in the traosaction level weight database may then be ana- 
lyzed by the processing unit 26 to determine if an item 
substitutbn has occurred. In particular, if a user commits an 
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impn^nety by scanning a first item of a lesser vahie, and Referring now to FIG. 4, there is shown a flowchart whidi 

theieatler placing an item of greater value into one of the sets forth a general procedure 50 for chedd:^ out items 

giwery bags 40, toe will generally do so with two through the self-service checkout terminal 10. When a user 

dffltrcnt itMK inctoded m the user's items for purchase. arrives at the self-service checkout terminal 10, the self- 
Moie_ ^>ecift»ny, flie user is likely to commit an item 5 service checkout terminallO is in an idle state (step 52) An 

sul^tution Ity entermg the product identification code asso- initialization step 54 is executed prior to checking out ftems 

aated wilhthc itemj)f lesser value and placing the item of for purchase, to particular, one or more initialization instruc- 

greaier v»me into tue grocery bag 40, and thereafier at a dons are disiilayed on the display monitor 32 which instruct 

^iitt m tme later m the lransicti<M, re-entering the product the user to (1) touch a particular area of the display monitor 

rienbflcrtiDn code j^ciated with the ftem of lesser vahie 32 or push a particular button on the data input device 34 in 

^^^ITtH^.^'^A^f:^^^ '^"^ «° ^l*^ » "^a^d of payment, and/or (2) 

^^^^f^^^^^^^T^"^" "^^''l ^ by inserting a shoppiii caii 

weight values associated therewith (preaiming the item of 1 *^°^Pl®**o° ^« initiahzauon step 54, the routine 
lesser value has a diflBcrat wei^t than the item of greater ^ . f ayances to an itemization step 56 where the user (mteis 

value). When the processing imit 26 determines that two ^dividual items for purchase by scanning the items across 

records within the transactiDn level database have (1) iden- ^® scanner 14. Moreover, in step 56 the user enters items, 

tical product identification codes, and (2) different weight s'jch as produce items or the like, by weighing with the items 



|;j values, the processing unit 26 conchides that an item sub- product scale 12, and thereafter enterii^ a product 
stitution has occurred. 20 ^o^ip code associated with the item via either the data input 
memory device 27 is also provided to maintain a device 34 or by touchii^ a particular area of the display 
h y number of electronic log3 associated with operation of the monitor 32. Further, in step 56 the user may enter an item by 
self^mce checkout teimisal IS. More specifically, the manuaUyentemwthenfoduclcodeasodatedw^ 
menK>ry device 27 elec^ronicaUy maintains an event log and via use of the data input device 34. Such manual entry of an 
a suspicion log. 25 item may be necessary for itenas which would otherwise be 
The event log is provided to track or otherwise tally the entered via the seamier 14 if the bar code printed on the item 
number of occasions in which a given user operates the » not readable by the scanner 14. It may also be necessary 
self-service checkout terminal 10 iE^IOpwly. In particalar, during step 56 for the user to void cntrv of an item from the 
^^^^^ **«»e occasions in which the user checkout procedure via use of the scanner 14 or the data 
I ;| iMintentionally operated the self-service diedcout temunal 30 mput device 34. It should be appreciated that the self-service 
fit fO improperly, along with those occasions in which it can be checkout terminal 10 may be configured such that the 
^^^^ ^th a h^ degree of confidence that the user routme 50 allovs^ experienced users of the self-service 
mtentionaUy operated the self-service checkout terminal 10 chedcout terminal 10 to bypass the initialization step 52 
improperly for illicit puiposes such as theft. For example, if thereby advancing directly to the itemization step 56, In such 
the procesang unit 26 determines that the user placed an 35 a configuration, the experienced user would begin the trans- 
item mlo the post-scan area 17 without having previously action by scanning or otherwise entering his or her first item 
scanned or otherwise entered the item, an entry is made in for purchase. 

tiie went tog. TOs is true since the user may have uninten- At the completion of the itemization step, the routine 50 

tion^y operated tfie scanner 14 inconectly thereby prevent- advances to a finalization step 58 in which (1) a grocery 

mg the scanner 14 from reading the bar code printed on the 40 receipt is printed by the printer 36, and (2) payment L 

Uem. However the possibihty does exist that the user may tendered by either inserting currency into a cash acceptor 

have intentionaUy prevented the seamier 14 from reading the (not shown), charging a credit card account, or decreasing a 

bar code printed on the item (e.g. the user may have placed value amount stored on a smart card or debit card via tiie 

his or her&umb over the bar code during the scanning card reader 30. It should be appreciated that in the case of 

attempt). Therefore, an entry is made in the event log. 45 when a user inserts currency into the cash acceptor, the 

The suspicion log on Uie other hand, is provided to track self-service checkout terminal 10 may provide change via a 

or otherwise taUy only the number of occasions in which a currency dispenser (not shown) and a coin dispenser (not 

given user operates the self-service checkout terminal 10 shown). After completbn of the finalization step 58 the 

unproperly, and it can be inferred with a high degree of routine 50 returns to stqi 52 in which the seif.«e^vice 

co^dence that the user was intentionally operating die 50 chedcout terminal 10 remains in the idle condition until a 

self-service checkout terminal 10 improperly for illicit rea- subsequent user initiates a checkout procedure 

so^ such theft. For example, if the processing unit 26 Refeiring now to FIG, 5, there is shown a flowchart 

detenmnes fiiat an item aibstitution has occurred, an entry setting forth the itemization step 56 in greater detail After 

Tu '^u'^u "^"^ initialization step 54 (see FIG. 4) is completed, the 

11 snould be appreaated that a separate, predetermined 55 routine 56 advances to step 60 where a message is displayed 

threshold vahie may be established for the event log and the on the display monitor 32 which instmcts the user to eiier 

su^icion tog. More q)edfically, a retaiter may establish a (1) pass or otherwise scan individual items across or adja- 

tliresholdjahic for each of the tog^ that once exceeded cent the scanner 14 with the bar code containing the item's 

causes the processing umt 26 to communicate with die product identification code faciflg the scanning windows 

network 25 m order to page or otherwise alert the retailer's 60 14fl, 146, (2) place an individual item on the product scale 

p^nnel as to oertam events surrounding the operation of 12 in order to be weighed, or (3) to manually enter the 

the self-swvice diedamt terminal 10 by a given user. For product identification code associated with an item with the 

exan^te, a customer service manager may be paged to assist data input device 34, or any combination thereof 

t^^if the event log exceeds a value of three (3). The routine 56 then advances to step 62 where the 

othl^'l™ ^ V , ""^^ ^ ^"""^^ processing unit 26 scans or reads the data communication 

otherwise i^est^ate die user's transaction if tfi^ line 29 to determine whether the scanner 14 has successfully 

log exceeds a vahie of one and one-half (1%). read or otherwise captured the product identification cSde 
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associated with the item. More qjedfically, the scanner 14 that the item is located in the post-scan area 17. The routine 
generates an oulput signal which is sent to the processing 56 then advances to a product scale verification subroutine 
unit 26 once the scanner 14 successfiiily reads the product 74. 

iden^calion code associated with the item. If the product Refeixing now to FIG. 6, there is shown a flowchart 
idenhficalion code is succ^sfolly read fircon the item, an 5 setting forth the product scale verification subroutine 74 in 

Item-entered confrol a^al is generated and the routine 56 greater detail After completion of step 70 (see FIG. 5), the 

advam^ to step^lW. If the product identification code is not subroutine 74 advances to step 76. In step 76, the proc4ing 

succwsfuliy reaa firom toe item, the routine 56 advances xo unit 26 determines if the item that was placed in me 

®^ post-scan area 17 in step 68 had been previously weighed 

In step 64, the processing unit 26 adds a record of the item 10 with the product scale 12. In particular, the processing unit 

scanned in step 62 to the transaction table. In particular, the 26 communicates with the memory device 27 to determine 

processing unit 26 communicates with the network 25 to if the record in the transaction table corresponding to the 

obtain pfoducl iflfonnatiofi (e.g. desctiption and price) asso- itcCG that was placed in pGst-scan area 17 include a mea- 

ciated with the scanned item. Thereafter, the processing unit sured weight value which was determined by the product 

26 updates the transaction table. More specifically, the 15 scale 12. If the item placed in the post-scan area 17 in step 

processing unit 26 generates an output s%nal which is sent 68 was previously weighed by the product scale 12 (e.g. 

to the memory device 27 which causes the transaction table produce, meat items, or bulk food items), the subroutine 74 

to be updated in the memory device 27 to include the advances to step 78. If the item placed ia the post-scan area 
product information associated with the scanned item. A 17 in step 68 was not previously weighed by the product 

valid-use control signal is then generated, and the routine 56 20 ^» *® subroutine 74 then ends thereby advandng the 

then advances to step 68. routine 56 to an item substitution subroutine 80 (see FIG. 5). 

In step 68, the processing unit 26 determines if the Since in the present discussbn the item placed in the 

scanned item is placed into the post-scan area 17 of tbc post-scan area 17 instep^ was entered into the self-service 

self-service checkout termmal 10. More specifically, die checkout terminal 10 via use of the scanner 14 in step 62, a 

bagwell scale 22 generates an output signal which is sent to 25 complete discussion of the product scale verificatk>D sub- 

theprocessingunit26oDcethebagwellscale22hasdetected routme 74 is not warranted. However; the product scale 

the user placing the scanned item into one of flie grocery subroutine 74 is discussed in detail below with regard to 

ba^ 4©. MoE^vei; fee iiser may opt not to immediatdy itms tM are entered in the self-service checkout l^minri 

place the scanned item into one of the grocery bags. For 10 via use of the product scale 12 (step 66). 

exMnple, if the user scanned a loaf of bread, the user may 30 Referring now to RG. 7, there is shown a flowchart 

wail to place the bread into one of the grocery bags 40 until setting forth the item substitution subroutine 80 in greater 

It IS nearly full thereby preventing the bread from being detail. After compleUon of the product scale verification 

crushed Hence, in step 68 the post-scan shelf scale 20 subroutine 74 (see FIG. 5), the subroutine 80 advances to 

generates an output signal which is sent to the processing step 82, In step' 82, the processing unit 26 determines if the 

unit 26 once the post-scan shelf scale 20 has detected a user 35 product identification code corre^nding to the record 

pfedng the scanned item onto the post-scan shelf 42a, In added to the transaction level weight database in step 70 (see 

addition, the user may opt not to place the scanned item into FIG. 5) is the same as the product identification code 

the post-scan area 17 at aU. For example, if the user scanned corresponding to any previously entered records in the 

a pack of gum, the user may opt to place the gum into his fransaction level weight database. In particular to step 82 

or her pocket instead of placing the gum in the post-scan 40 the processing unit 26 communicates with the memory 

area 17. Hence, it should therefore be appreciated that device 27 to determine if the item that was scanned in step 

although It 2s possible to configure the self-service checkout 62 (see mo. 5) has the same (i.e. an identical alphanumeric 

termmal 10 such that the user is required to place the item code) product identification code associated therewith as an 

m the post-scan area 17 in step 68, the self-service checkout item (or items) that was previously entered into the trans- 

termmal 10 of the present invention is preferably configured 45 action level weight database. If the item scanned in step 62 

such that the user is not required to place the item in the has the same product identification code as an item that was 

post-scan area 17 as described above. Therefore, if the user previously entered into the transaction level weight 

places the scanned item into the post-scan area 17 (i.e. into database, the subroutine 80 advances to step 84. If the item 

one of the grocery bags 40 or onto the post-scan shelf 42b), scanned in step 62 does not have the same product identi- 

a detection control signal is generated and the routine 56 50 fication code as an item diat w« previously Altered into the 

advances to step 70. However, ifthe user opts not place the transacti<m level we^ database, a valid-entry Control 

scanned item mto the post-scan area 17, the routine 56 signal is generated, and the subroutine 80 then ends thereby 

advances to step 72. ^ advancing the routine 56 to step 72 (see HO. 5). 

In stq) 70, the processing unit 26 adds a record of the itm In step 84, the processing unit 26 determines if the stored 

placed m&e post-scan area 17 in step 68 to the transaction 55 weight vahies of the two (or more) items having die same 

level weight database. In particubi^ the processing unit 26 product identification codes (i,e. the item was scanned in 

communicates with the post-scan shelf scale 20 or the step 62 and the item that was previously entered in the 

bagwell scale 22 to d^maine the we^t of the item placed transaction level weight database with the same product 

m me po?fc^ wrea 17 m step 68. Thereafter, the processing identification code) match one another. What is meant herein 

^ n ^ transaction level weight database. More eo by die terms "match", "matches", or "matdiing" is that the 

speaficaDy, flie processus unit 26 generates an ou^ut magnitude of a first we^t value is either equal to or within 

signal which is sent to the memory device 27 which causes a predetermined tolerance range of, the magnitude of a 

the transaction level weight database to be updated in the second weight value. Hence, in step 84, the processing unit 

memory ucviee ^7 to eontam a reeofd that includes (1) the 26 eoffimiiaicaies with the memory device 27 to retrieve 

product identification code, (2) the weight associated with 65 from the transaction level weight database (1) the stored 

fte Item that was placed in the post-scan area 17 in step 68 weight value associated with the item that was scanned in 

(i.e. an input item), and (3) a location code which indicates step 62, and (2) the stored weight value associated with die 
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Item previously entered into the transaction level we^ht be constant (i,e. the magnitude of the threshold value 

database having the same product identification code as the remains the same despite the level of usage associated with 

scanned item Further in step M, the processing unit 26 the self-service checkout terminal 10), or may be variable 

ojmpares^etworetnevedweig^^^ ^. ^ magnitude of the threshold value may be reduced 

iftheweightvalueassociatedwiththeitemto 5 during periods of relatively high usageTiTK 

m step 62 matches the weight value associated with the item thm,ialin«t Z^nilflT^^ ^ iT^ • u ? !T * 

previously entered into the transaction level weight database I^T^^^LTu. ^^"^'^^ ^^^^ 

having the same product identification code as^e scarmed w?' ^1^^ dtematively be increased duniig penods of 

item. If the weight value associated with the item that was "^^^ f ^ the secunty associated with the 

scaiiiiedinstep62 matchesthe weight value associated with ^^^-^crvice checkout terminal 10). 

the item previously entered into the transaction level weight ^ afluded Id above, if subsequent to steps 82, 84, or 88 

database that has the same product identification code as the subroutine 80 ends, the routine 56 is advanced to step 72 

scanned item, a valid=e5itry control signal is generated and ^ ™ ^- ^ processing unit 26 

the subroutine 80 then ends thereby advancing the routine 56 monitors the communication line 49 from the data input 

to step 72 (see FIG. 5). If the weight value associated with <^evice 54, and the communication line 43 from the display 

the item that was scanned in step 62 does not match the ^^nitor 32 in order to determine whether there are more 

weight value associated with the item previously entered entered. In particular, a message is displayed on 

into the traiKaGtion level we^ht database having the same ^® display monitor 32 instructing the user to touch a 

product identification code as the scanned item, the subiou- particular touch screen area displayed on the display monitor 

tine advances to step 86. to touch a particular key associated with the data input 

In step 86, the processing unit 26 detennines that an item ^ ^^vice 34, when the user has completed entering all of the 

substitution has occurred. More specifically, the processing purchase. 

unit 26 concludes that the user appaiestly entered th§ ssmie ^ particular signal is detected on either of the conmni- 

item twice, but placed two different items in the post-scan nication lines 43 or 49, the processing unit 26 determines 

area 17 because although two records in the transaction level 25 checkout procedure is complete and the routine 56 

weight database have the same product identification codes advances to the finalization step 58 (see FIG. 4). If a s^nal 

associated therewith, the two records do not have matching ^ detected on either of the communicatiQn lines 43 or 49, 

weight values associated therewith. Hence, the user appar- processing unit 26 determines that the user has additional 

ently (1) entered a first item and then placed a second item ^'^"^ purchase, and the routine returns to step 62. 

inthepost-scanareal7,and(2)thereafterre-enteredthefirst Returning now to step 68 (see FIG. 5), if the user does not 

item and then placed the first item in the post-scan area 17. place the scanned item into the post-scan area 17, the routine 

Once the processing unit 26 has determined that an item 56 advances to step 72. As discussed above, in step 72 the 

substitution has occurred, an item substitution control signal processing unit 26 monitors the communication line 49 from 

is generated and the subroutine 80 advances to step 88. the data input device 34, and the communication line 43 

In step 88, the processing imit 26 increments the event log 35 from the dii^iay monitor 32 in order to determine whether 

and the suspicion log by a predetennined value. More ^^^^ are more items to be entered. In particular, a message 

specifically, the processing unit 26 generates an output is displayed on the display monitor 32 instructing the user to 

signal which is sent to the memory device 27 which causes touch a particular touch screen area displayed on the display 

the event log and the suspicion log to be incremented in the monitor 32, or to touch a particular key associated with the 

memory device 27 by a value of one. 4^ data input device 34, when the user has completed entering 

Hiereafter, the processing unit 26 determines if the total i^^s for purchase, 

value of either the event log or the suspicion log exceeds the If a particular signal is detected on either of the commu- 

respective predetermined threshold value for each log. More nication lines 43 or 49, the processing unit 26 determines 

specifically, if the event log exceeds its predetermined that the checkout procedure is complete and the routine 56 

threshold value, the processing unit 26 causes a personnel 45 advances to the finalization step 58 (see FIG. 4). If a signal 

control signal to be sent to the netwodc 25 which in turn is not detected on either of the communicalicMi lines 43 or 49, 

pages or otherwise summons the retailer's personnel in order the processing unit 26 determines that the user has additional 

to assist the user. In addition, if the suspicion log exceeds its items for purchase, and the routine returns to step 62. 

predetermined ttestoldva^^^^ causes Returmng now to step 62 (see FIG. 5), if an item is not 

apersomielcontrolsignaltobesentto thenetwoik25whk^ 50 scamied by the seamier 14, the routine 56 advances to st^ 

mturnpagesorotherwisesummo^ 66. In st^V the processkg unit 26 (1) scans o^^^^ 

as secunty personnel to audit or otiierwise imrestigate commu^tionline31 to determine if the user has wekhe^ 

^e user s transactioa TJe subrou^ 80 ^n ends thereby an item with the product scale 12, and thereafter (2) sca^ or 

^S^^i^iT*"" 56 to step 72 (see HG. 5). reads the communication lines 49 and43todeternineif the 

wmteUie above use of the event log and suqadonbg in 55 user has entered a product lookup code associated with the 

step 88 has numerous advantages associated therewith, weighed item via the data input device 34 or the touch screen 

certain of these advantages may be achieved with other associated with the display monitor 32, respectively More 

mon^rmg configwations. Fot example, the self-service specifically, the product scale 12 generates an output signal 

cneckDut tenninai lu may oe oonngured to page or other- which is sem to the processing unit 26 once the product scale 

wise summon secunty personnel upon every occunrence of 60 12 has detected the weight of an item being placed thereon, 

an Item substitution incspective of the value of the event or whereas the data input device 34 or the display monitor 32 

suspicion Ic^, Moreover, the memory device 27 may be generates an output signal which is sent to the processing 

configured to mcMe a separate log dedicated entirely to unit 26 once the user enters the product lookup code 

iradung uie oecuirenees oi item sufetitations. It should be associated with the weighed item. It should be appreciated 

appreciated that in the case of where a separate item sub- 65 that the product lookup code associated with tiie ftem 

stitutionl(jismaintamed,aunifi|uethreshoidvalueforsuch identifies the item (Le. apples or bananas). Moreover the 

a log may be established, Sudi a unique threshold value may product k)oknp code is used in conjunction with the weight 
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of the item so as to define the product identification code 
associated with the item. In other words, the product iden- 
tification code associated with an item includes (1) the 
identity of the item, and (2) the weight of the item. Hence, 
a one pound bunch of bananas would have the same product 5 
lookup code as a two pound bunch of bananas, but would 
have a different product identification code. Therefore, in 
Step 66, if (1) aa item is weighed with the product scale 12, 
and (2) the product lookup code associated with the item is 
entered either via the data input device 34 or the display 
monitor 32, an item-entered control signal is generated and 
the routine 56 advances to step 90. If (1) an item is not 
weighed with the product scale 12, or (2) the product lookup 
code associated with the item is not entered either via the 
data input device 34 or the display monitor 32, the routine 
56 advances to step 92. 

In step 90, the processing unit 26 adds a record of the item 

\yeighed in step 66 to the transactioii table. In particular, the 

processing imit 26 communicates with the network 25 to 
obtain product information (e.g. description and price) asso- 
ciated with the weighed item. Thereafter, the processing unit 
26 updates the transaction table. More specifically, the 
processisg unit 26 generates an ou^ut signal which i& sent 
to the memory device 27 which causes the transaction table 
to be updated in the memory device 27 to include the 25 
product information (e.g. description, price, and the wei^t 
of the item as determined by the product scale 12) associated 
with the weighed item. A valid-use control signal is then 
generated, and die routine 56 then advances to step 68. 

As discussed above, in step 68 the processing unit 26 33 
determines if the weighed item is placed into the post-scan 
area 17 of the self-service checkout terminal 10. More 
specifically, the bagwell scale 22 generates an output signal 
which is sent to the processing unit 26 once the b^ell 
scale 22 has detected the user placing the weighed item into 35 
one of the grocery bags 40. Moreover, in step 68 the 
post-scan shelf scale 20 generates an output signal which is 
sent to the processing imit 26 once the post-scan shelf scale 
20 has detected the user placing the weighed item onto the 
post-scan shelf 42a. If the user places the weighed item into 40 
the post-scan area 17 (i.e. into one of the grocery bags 40 or 
onto the post-scan shelf 4Zb\ a detection control signal is 
generated and the routine 56 advances to step 70. If the user 
does not place the weighed item into the post-scan area 17, 
the routine 56 advances to step 72. 45 

In step 70, the processing unit 26 adds a record of the item 
placed in the post-scan area 17 in step 68 to the transaction 
level weight database. In particular, the processing unit 26 
communicates with the post-scan shelf scale 20 or the 
bagwell scale 22 to determine the weight of the item placed 50 
in the post-scan area 17 in step 68. Thereafter, the processing 
unit 26 updates the transaction level weight database. More 
specifically, the processing unit 26 generates an output 
signal which is sent to the memory device 27 wiiidi causes 
the transaction level weight database to be updated in die 55 
memory device 27 to contain a record that includes (1) the 
product identification code, and (2) the weight associated 
wth the item that was placed in the post-scan area 17 in step 
68. Tne routii^ 56 then advances to the product scale 
verification subroutine 74. 

As shown in FIG. 6, after completion of step 70 (see FIG. 
5), the product scale verification subroutine 74 advances to 
step 76. In step 76, the processing unit 26 determines if the 
item that was placed in the post-scan area 17 in step 6S had 
been previously weighed with the product scale 12. In 65 
particular, the processing unit 26 communicates with the 
memory device 27 to detemune if the record in the trans- 
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action table corresponding to the item that was placed m 
post-scan area 17 includes a measured weight vahie which 
was determined by the product scale 12. Since the item (e.g. 
a produce, meat, or bulk food item) placed in the post-scan 
area 17 in step 68 was previously weighed by the product 
scale 12 in step 66, the subroutine 74 advances to step 78. 
If the item placed in the post-scan area 17 in step 68 had not 
been previoiisly weighed by the product scale 12, the 
subroutine 74 would end thereby advancing the routine 56 to 
the item substimtion subroutine 80 (see FIG. 5). 

In step 78, the processing unit 26 determines if the weight 
value of the item as measured by the product scale 12 
matches the weight value of the item as measured by either 
the post-scan shelf scale 20 or the bagwell scale 22. In 
particular, the processing unit 26 communicates with the 
memory device 27 to retrieve the weight value of the item 
stored in the transaction table. As discussed above, the 
processing unit 26 caused the weight value of the item as 
measured by the product scale 12 to be stored in the 
transaction table once the user entered the product lookup 
code associated with the item. Moreover, the processmg unit 
26 communicates with the memory device 27 to retrieve the 
weight value of the item as measured by the post-scan shelf 
scale 20 or the bagwell scale 22 as detennined is step 68. 
Thereafter, the piocessii^ unit compares the weight value of 
the item as measured by the product scale 12 with the weight 
value of the item as measured by either the post-scan shelf 
scale 20 or the bagwell scak 22. If the wei^t value of the 
item as measured by the product scale 12 matches the weight 
value of the item as measured by either the post-scan shelf 
scale 20 or the bagwell scale 22, the subroutine 78 then ends 
thereby advancing the routine 56 to the item substitution 
subroutine 80 (see HG. 5). If the weight value of the item 
as measured by the product scale 12 does not match the 
weight value of the item as measured by either the post-scan 
shelf scale 20 or the bagwell scale 22, the subroutine 78 then 
advances to step 94. 

In step M, the processmg unit determines that the user 
operated the product scale 12 improperly when the user 
weighed the item in step 66, This is true since the weight 
value of the item as measured by the product scale 12 during 
the user's operation thereof (toes not match the weight value 
of the item as measured by the either the post-scan shelf 
scale 20 or the bagwell scale 22. It should be appreciated that 
such a disparity in weight values may be caused by a number 
of different actions on die part of the user. For example, in 
order to erroneously decrease the measured weight of the 
item, the user may have (1) centered die item iaq>n^rly on 
the product scale 12, (2) weighed a only portion of tiie item 
(e.g, weighed only one banana, but then placed four bananas 
in die grocery bag 40), (3) supported die item widi his or her 
hand duiii^ weighing so as to prevent the entire we^t of 
the item from being measured, (4) man^ulated the scale 
plate (not shown) associated widi the product scale 12 so as 
to restrict movement thereof or (5) depressed die reset 
button (not shown) associated widi the product scale 12 
while die item was resting thereon. It should be noted tiiat 
the above examples include instances where die user unin- 
tentionally operated the product scale 12 improperly, along 
with instances where the iiser may have been aUeoipting to 
commit an impropriety such as theft. 

Hence, in step 94 the processing unit 26 also causes a 
message to be displayed on die display monitor 32 Viinch 
instmcts the user to remove the item from the post-scan area 
17 and thereafter se-wcigh die item with the product scale 
12. The subroutine 74 then advances to step 96. 

In step 96, the processing unit 26 increments die event log 
and die suspicion log by a predetermined vahie. More 
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specificaily, the processing unit 26 generates an output 
signal which is sent to the memory device 27 which causes 
the event log and the suspicion log to be incremented in the 
memory device 27 by a value of one. 

Thereafter, the processing unit 26 determines if the total 5 
value of either the event log or the suspicion log exceeds the 
respective predetermined threshold value for each log. More 
specmcaiiy, if the event log exceeds its predetermined 
threshold value, the processing unit 26 causes a personnel 
control signal to be sent to the network 25 which in turn jq 
pages or otherwise summons the retailer's personnel in order 
to assist the user. In addition, if the suspicion log exceeds its 
predetermined threshold value, the processing unit 26 causes 
a personnel control signal to be sent to the network 25 which 
in turn pages or otherwise summons the retailer's personnel ^5 
such as security personnel to audit or otherwise investigate 
the user's transaction. The subroutine 74 then advances to 
step 98, 

In step 98, the processing unit 26 determines if die user 
removes the item from the post-scan area 17 as instructed. 20 
In particular, the post-scan shelf scale 20 or the bagwell 
scale 22 generates an output signal indicative of the mea- 
sured weight of the hem which is sent to the processing unit 

26 once the post-scan shcU scale 20 or the bagweJl scale 22 
detects the item being removed fiom either the post-scan 25 
shelf 42b or from one of the grocery bags 40, respectively. 
If the user removes the item from the post-scan aiea 17, the 
subroutine 74 advances to step 100, !f the user doe« not 
remove the item from the post>scan area 17 within a pre- 
determined period of time, the subroutine 74 advances to -m 
step 102. ^ 

In step 100, the processing unit 26 determines if the 
ccviect item was removed from the post-scan area 17 in step 
98. In particular, the processing unit 26 commimicates wiA 
the memory device 27 so as to retrieve the stored weight 35 
value assodated with the improperly weighed item from the 
tr^isaction level weigjit database (as determined by the 
post-scan shelf scale 20 or the bagwell scale 22 when the 
improperly weighed item was pla^ in the post-scan area 
17 in step 68 of FIG. 5). Thereafter, the processing unit 26 40 
compares the retrieved weight value to the measured weight 
value from step 98. If the weight value of the item that was 
removed from the post-scan area 17 (as detected in step 98) 
matches the weight value of the item that was placed in the 
post-scan area 17 (as detected in step 68), the subroutine 74 45 
advances to step 104. If the weight value of the item that was 
removed from the post-scan area 17 (as detected in step 98) 
does not match the weight value of the item that was placed 
in the post-scan area 17 (as detected in step 68), the 
subroutine 74 advances to step 106. 50 

Step 104 follows the same procedure outlined above with 
regard to step 66. In particular, the piocessuig unit 26 (1) 
scans or reads the oammunication Hne 31 to determine if the 
user has re-weighed the item with the product scale 12, and 
thereafter (2) scans or reads the communication lines 49 and 55 
43 to determine if the user has re-entered the product lookup 
code associated with the item via the data input device 34 or 
the touch screen associated with the display monitor 32, 
respectively. More spedncaiiy, the product scale 12 gener- 
ates an output signal whidi is sent to the processing unit 26 60 
once the product scale 12 has detected the weight of the item 
being placed thereon, whereas the data input device 34 or the 
display monitor 32 generates an output signal which is sent 
to the processing unit 26 oaee the user enters the pioduet 
lookup code associated with the re-we^ed item. If (1) the 65 
item is re-weighed with the product scale 12, and (2) the 
product bokup code associated with the item is le-entered 
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either via the data input device 34 or the display monitor 32, 
the subroutine 74 advances to step 108. If (1) the item is not 
re-weighed with the product scale 12, or (2) the product 
lookup code associated with the item is not re-entered either 
via the data input device 34 or the display monitor 32, the 
subroutine 74 advances to step 110. 

In step 108, the processing unit 26 replaces the record of 
the item weighed in step 104 in the transaction table. In 
particular, the processing unit 26 generates an output signal 
which is sent to the memory device 27 which causes the 
transaction table to be updated in the memory device 27 to 
include the product information (e.g. description, price, and 
the revised weight of the item as determined by the product 

scale 12 in step 104) associated with the re-weighed item. In 
addition, the processing unit 26 generates an output signal 
which is sent to the memory device 27 which causes the 
previous record associated with the re-weighed item to be 
erased or others lemoyed from the transaction table. Hie 
subroutine 74 then advances to step 112. 

Step 112 follows the same procedure outlined above with 
regard to step 68. In particular, the processing unit 26 
determines if the re-weighed item is placed into the post- 
scan area 17 of the self-ficrvicc checkout terminal 10. More 

spedfically, the bagwell scale 22 generates an output signal 
which is sent to ^ processing unit 26 once the bagwell 
scale 22 has detected the user pladng the re-we^ed item 
into one of the grocery bags 40. Moreover, in step 68 the 
post-scan .shelf scale 20 generates an output signal which is 
sent to the processing imit 26 once the post-scan shelf scale 
20 has detected the user placing the re-weighed item onto the 
post-scan shelf 42a. If the user places the re-weighed item 
into the post-scan area 17 (i.e. into one of the grocery bags 
40 or onto the post-scan shelf 42b\ the subroutine 74 
advances to step 114. If the user does not place the 
re-weighed item into the post-scan area 17, the subroutine 74 
then ends thereby advancii^ the routine 56 to the item 
substitution subroutine 80 (see FIG. 5). It should be appre- 
ciated that althou^ the user is not required to place the item 
in the post-scan area 17 in step 112, the self-service checkout 
terminal 10 may be alternatively configured such that the 
user is required to do so. For example, the checkout proce- 
dure may be suspended after step 108 until the user places 
the re-weighed item in the post-scan area 17. Such a 
configuration may be useful for verifying that the user 
re-weighed the item properly with product scak 12. 

Ill step 114, the processing unit 26 replaces the record of 
the itens placed in the post-scan area 17 in step 112 in the 
transaction kvel weigjit datsd?ase. In particular, the process- 
iqg unit 26 communicates with die post-scan shelf scale 20 
or the bagwell scale 22 to determine the weight of the item 
placed in the post-scan area 17 in step 112. Thereafter, the 
processing unit 26 updates the transaction level weight 
database. More [Specifically, the processing unit 26 generates 
an output signal vAach is sssA to the memory device 27 
which causes the transaction level weight database to be 
updated in die memory device 27 to contain a record that 
includes (1) the product identification code, and (2) the 
weight associated with the item that was placed in the 
post-Scan area 17 in step 112. In addition, the pfOceSSing uflit 
26 generates an output signal which is sent to the memory 
device 27 which causes the previous record associated with 
the re-weighed item to be erased or otherwise removed from 
the transaction level weight database. The subroutine 74 
then returns to step 78 to verify the weight of the rc-weighcd 
item. 

Retaming now to step 104, if (1) the item is not 
re-weigjhed with the pro^ scale 12, or (2) the product 
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lookup code associated with the item is not re-entered either 
via the data input device 34 or the display monitor 32, the 
subroutine 74 advances to step 110. In step HO, the pro- 
cessing unit 26 causes a message to be displayed on the 
display monitor 32 which re-instructs the user to re-weigh 
the item with the product scale 12. The subroutine 74 then 
loops bade to step 104. 

Returning now to step 100, if the weight value of the item 
that is removed firom the post-scan area 17 (as detected in 
step 98) does not match the weight value of the item that was 
placed in die post-scan area 17 (as detected in step 68), the 
subroutine 74 advances to step 106. In step 106, the pro- 
cessing unit 26 causes a message to be displayed on the 
display monitor 32 wliich instructs the user that the wrong 
item was removed from the post-scan area 17. The subrou- 
tine 74 then advances to step 116. 

In step 116, the processing unit 26 increments this event 
log and the suspicion log by a predetermined value. More 
specifically, the processing unit 26 generates an output 
signal which is sent to the memory device 27 which causes 
the event log and the suspicion log to be incremented in the 
memory device 27 by a value of one. 

Thereafter, the processing unit 26 determines if the total 
value of either the event log or the suspicion log exceeds the 
respective predetermined threshold value for eadi log. More 
specifically, if the event bg exceeds its predet^mined 
threshold value, the prooessing unit 26 causes a personnel 
control signal to be sent to the network 25 which in turn 
pages or otherwise summons the retailer's personnel in order 
to assist the user. In addition, if the suspicion log exceeds its 
predetermined threshold vahie, the prooessmg unit 26 causes 
a personnel control signal to be sent to the network 25 which 
in turn pages or otherwise summons the retailer's personnel 
such as security personnel to audit or otherwise investigate 
the user's transaction. The subroutine 74 then loops bade to 
step 98 to monitor removal of a subsequent item. 

Returning now to step 98, if the user does not remove the 
item fcom the post-scan area 17 within a predetermined 
period of time, the subroutine 74 advances to step 102. In 
step 102, the processing uinit 26 causes a message to be 
displayed on the display monitor 32 yAach re-instructs the 
user to remove the item from the post-scan area 17, and 
thereafter re-weigh the item. The subroutine 74 then loops 
back to step 98 to nK>nitor removal of the item. 

As aUuded to above, if subsequent to steps 76, 78, or 112 
the subroutine 74 ends, the routine 56 is advanced to step 82 
of the item substitution subroutine 80 as shown in FIG. 7. In 
step 82, the processing unit 26 determines if the product 
identification code corresponding to the record added to die 
transaction level weight database in step 70 (see FIG. 5) or 
step 108 (see FIG. 6) is die same as the product identification 
code corresponding to any previously entered records in die 
transaction level weight database. In particular to step 82, 
die processing unit 26 communicates with the memory 
device 27 to determine if the item that was weighed in step 
66 (see FIG. 5) or step 104 (see FIG. 6) has die same (i.e. 
an identical alphanumeric code) product identification code 
associated therewith as an item (or items) that was previ- 
ously entered into the transaction level weight database. As 
dKcussed above, items which are sold by weight (e.g. 
produce, meat, and bulk food items) typically have die 
weight thereof encoded in the product identification code. 
Kence, a first bunch of bananas we^hing one pound will 
have a different product identification code associated theie- 
widi dian will a second group of bananas weighing two 
pounds thereby enablii^ the processing unit 26 to distin- 



22 

guish between the two groups when a respective record 
corresponding to the two groups is added to transaction level 
weight database. Therefore, if die item weighed in steps 66 
or 104 has the same product identification code as an item 
5 diat was previously entered into the transaction level weight 
database, the subroutine 80 advances to step 84. If the item 
weighed in step 66 or 104 does not have the same product 

idenufication ^de as an item that was previously eDtered 

into the transaction level weight database, a valid-entry 
control signal is generated, and the subroutine 80 then ends 
diereby advancing die routine 56 to step 72 (see HG. 5). 

In step 84, the processing unit 26 determines if the stored 
weight values of the two (or niore) items having the same 
product identification codes (i.e. the item was wdglied in 

^3 steps 66 or 104 and the item that was previously entered in 
the transaction level weight database having the same prod- 
uct identification code) match one another. In particular, in 
s^p 84, the processing unit 26 communicates widi d£ 
memory device 27 to retrieve irom die transaction level 

20 weight database (1) die stored weight value associated widi 
die item that was weighed in steps 66 or 104, and (2) the 
stored weight vake associated witii tiie item previously 
entered into die transaction level weight database having the 
same product identification code as the weighed item. Fur- 

25 ther in step 84, the processing imit 26 compares the two 
retrieved we^ht values so as to determine if the weight 
value associated with die item that was weighed in steps 66 
or 104 matches the weight value associated with the item 
previously entered into the transaction level weight database 

30 having the same product identification code. If die weight 
value associated with the item that was we%hed in steps 66 
or 104 matches die weight value associated with die item 
previously entered into the transaction level weight database 
having the same product identification code, a valid-entry 

35 control signal is generated, and the subroutine 80 then ends 
diereby advancing die routine 56 to step 72 (see FIG. 5). If 
the weight value associated with the item that was weighed 
in steps 66 or 104 does not match the weight value associ- 
ated with the item previously entered into die transaction 

4Q level weight database having the same product identification 
code, die subroutine advances to step 86. 

In step 86, the processii^ unit 26 determines that an item 
substitution has occurred. More specifically, the piooessii^ 
unit 26 concludes that the user i^»parently entered the same 

45 item twice, but placed two different itoois in the post-scan 
area 17 because although two records in the transaction level 
we^ht database have the same product identification codes 
associated therewidi, the two records do not have matching 
wei^ values associated theiewitfa. Hence, die user appar- 

50 ently (1) entered a first item and dien placed a second item 
in die post-scan area 17, and (2) diereafter re-entered die first 
item and then placed the first item in the post-scan area 17. 
The subroutine 80 then advances to step 88. 

in step 88, the processing unit 26 increments the event log 
55 and the suspicion log by a predetermined value. More 
specifically, the processing unit 26 generates an output 
signal which is sent to the memory device 27 v4iich causes 
the event log and the suspicion log to be incremented in the 
mefflOfy device 27 by a value of One. 
60 Thereafter, die processing unit 26 determines if die total 
value of eidier die event log or die suspicion log exceeds the 
respective predetermined direshold value for each log. More 
specifically, if die event log exceeds its ptedet^mined 
direshold value, the processing imit 26 caus^ a peisoimei 

65 control signal to be sent to the network 25 which in turn 
pages or odierwise summons the retailer's perscmnel in order 
to assist die user. In addition, if the suspicion log exceeds its 
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predetermined threstold value, the processing unit 26 causes 
a personnel control signal to be sent to the netwoik25 which 
in turn pages or otheiwise summons the retailer's personnel 
such as security personnel to audit or otherwise investigate 
the user's transaction. The subroutine 80 then ends thereby 5 
advancing the routine 56 to step 72 (see HG. 5). 

As alluded to above* if snbsequent to steps 82, 84, or 88 
the subroutine 80 ends» the routine 56 is advanced to step 72 
as shown in HG. 5. In step 72, the processing unit 26 
monitors the oommunication line 49 fix)m the data input 
device 34, and the communication line 43 &om the display 
monitor 32 in order to determine whether there are more 
items to be entmd In particular, a message is displayed on 
the display monitor 32 instructing the user to touch a 
particular touch screen area di^layed on the display monitor 15 
32, or to touch a particular key associated with the data input 
device 34, when the user has completed entering all of the 
items for purchase. 

If a particular signal is detected on either of the commu- 
nication lines 43 or 49, the processing unit 26 determines ^ 
that the checkout procedure is complete and the routine 56 
advances to the finalization st^ 58 (see FIG. 4). If a signal 
is not detected on either of the communication lines 43 or 49, 
the processing unit 26 determines that the user has additional 
items for purchase, and the routine returns to step 62. ^ 

Returning now to step 66, if an item is not entered via the 
product scale 12, the routine 56 advances to step 92. In step 
92, the processing unit 26 scans or reads the data oomnm- 
nication line 49 to determine whether tiie user has entered a 3^ 
product identification code associated with an item via the 
data input device 34. More specifically, the data inpat device 
34 generates an output signal vfblch is sent to the processing 
unit 26 once the user successfully enters the product iden- 
tification code associated with an item. If the product 
identification code is successfully entered via the data input 
device 34, an item-entered control signal is generated and 
Ae routine 56 advances to step 118. If the product identi- 
fication code is not successfiiUy entered via the data input 
device 34, the routine 56 advances to step 120. ^ 

In step 118, the processing unit 26 adds a record of the 
item entered in step 92 to the transaction table. In particular, 
the processing unit 26 communicates with the network 25 to 
obtain product information (e.g. description and price) asso- 
ciated with the manually entered item. Hieieafter, the pro- 45 
cessing unit 26 updates the transaction table. More 
specifically, the processing unit 26 generates an output 
signal which is sent to the memory device 27 \^ch causes 
the transaction table to be updated in the memory device 2? 
to ' include the product information associated with the 50 
manually entered item. A valid-use control signal is then 
generated, and the routine 56 then advances to step 68. 

As dismissed above, in st^ 68, the processing unit 26 
determines If the manually entered item is placed into the 
post-scan area 17 of the self-service checkout terminal 10. 55 
More specifically, the bagwell scale 22 generates an output 
signal ^R^di is sent to the processing unit 26 once the 
bagwell scale 22 has detected the user placing the manually 
entered item into one of the grocery bags 40. As alluded to 
above, the user may opt not to immediately place the 60 
manually entered item into one of the grocery bags (e.g. if 
the user manually entered a loaf of bread, the user may wait 
to place the bread into ov& of the grocery bags 40 until it is 
neafly luU thereby preventing the bread j&fom being 
crushed). Hence, in step 68 the post-scan shelf scale 20 65 
generates an output signal which is sent to the pxocessing 
unit 2 6 once the post-scan shelf scale 20 has detected a user 
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placing the manually entered item onto the post-scan shelf 
42a, In addition, the user may opt not to place the manually 
entered item into the post-scan area 17 at all (e.g. the user 
places a manually entered pack of gum in his or her pocket). 
Therefore, in step 68, if the user places the manually entered 
item into the post-scan area 17 (i.e. into one of the grocery 
bags 40 or onto the post-scan shelf 426), a detection control 
signal is genef ated and the routine So advances to step 70. 
If the user does not place the manually entered item into the 
post-scan area 17, the routine 56 advances to step 72. 

In step 70, the processing unit 26 adds a record of the item 
placed in the post-scan area 17 in step 68 to the transaction 
le^^l weight database. In particular, the processing unit 26 
communicates with the post-scan shelf scale 20 or the 
bagwell scale 22 to determine the we^t of the item placed 
in the post-scan area 17 in step 68. Hiereafter, the processing 
unit 26 updates the transaction level weiglit database. More 
specifically, the processisg vsdl 26 gqieratcs an cufput 
signal vAskk is sent to the memory device 27 which causes 
the transaction level weight database to be iq)dated in the 
memory device 27 to contain a record that includes (1) the 
product idratification code, and (2) the weight associated 
with the item that w^ plaeed in the pf^t^an area 17 in st^ 
68. The routine 56 then advances to the product scale 
verification subroutine 74 (see FIG. 6). 

After completion of step 70 of the routine 56, the sub- 
routine 74 advances to step 76, as shown in FIG. 6. In step 
76; the processing unit 26 detennine^ if the item that was 
placed in the post-scan area 17 in step 68 had been previ- 
ously weighed with the product scale 12. In particular, the 
processing unit 26 communicates with the memory device 
27 to determine if the record in the transaction table corre- 
sponding to the item that was placed in post-scan area 17 
includes a measured weight value which was determined by 
the product scale 12. If the item placed in the post-scan area 
17 in step 68 was previously weighed by the product scale 
12, the subroutine 74 advances to step 78. If the item placed 
in the postscan area 17 in step 68 was not previously 
we^ed by the product scale 12, the subroutine 74 then ends 
thereby advancing the routine 56 to the item substitution 
subroutine 80 (see FIG. 5). 

Since in the present discussion the item placed in the 
post-scan area 17 in step 68 was entered into the self-service 
checkout terminal 10 via use of the data mput device 34, 
additu)nal discussion of the product scale verification sub- 
routine 74 is not warranted. 

After completk)n of the product scale verification sub- 
routine 74 (see FIG. 5), the routine 56 is advanced to step 82 
of the item substitution subroutine 80. In step 82, the 
processii^ unit 26 determines if the product identification 
code corresponding to the record added to the transaction 
level weight database in step 70 (see FIG. 5) is the same as 
the product identification code corresponding to any previ- 
ously entered records in the transaction level wei^t data- 
base. In particular to step 82, the processing unit 26 com- 
municates with the memory device 27 to determine if the 
item that was manually entered in step 32 (see FIG. 5) has 
the same (i,e. an identical alphanumeric code) product 
identification code associated therewith as an item (or items) 
that was previously entered into the transaction level weight 
database. If the manually entered item has the same product 
identification code as an item that was previously entered 
into the transaction level weight database, the subroutine 80 
advances to step 84. K the manually entered item does sot 
have the same product identification code as an item that was 
previously entered into the transaction level weight 
database, a valid-entry control signal is generated, and the 
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subroutine 80 then ends thereby advandng the routine 56 to 
step 72 (see FIG. 5). 

In step 84, the processing unit 26 determines if the stored 
weight values of the two (or more) items having the same 
product identification codes (Le. the item was manually 
entered in step 92 and the item that was previously entered 
in the transaction level weight database having the same 
product identincation code) match one another. Hence, in 
step 84, the processing unit 26 communicates with the 
memory device 27 to retrieve from the transaction level 
weight database (1) the stored we^t value associated with 
the item that was manually entered in step 92, and (2) the 
Stored weight value a^ociated with the item preyiousiy 
entered into the transaction level weight database having the 
same product identification code as the manually entered 
item. Further in step 84, the processing unit 26 compares the 
two retrieved weight venues so as to determine if the weight 
value associated with the item that was manually entered in 
step 92 matches the weight value associated with the item 
previously entered into the transaction level weight database 
having the same product identification code as the manually 
entered item. If the weight value associated with the item 
that was manually entered in step 92 matches the weight 
value asodated with the item previously entered into the 
transaction level weight database having the same product 
identification code as the manually entered item, a valid- 
entry control signal is generated and the subroutine 80 then 
ends thereby advandng the routine 56 to step 72 (see FIG. 
5). If the wei^t value associated with the item that was 
inanually entered in step 92 does not match the weight value 
associated with the item previously entered into the trans- 
action level weight database having the same product iden- 
tification code as the manually entered item, the subroutine 
advances to step 86, 

In step 86, the processing unit 26 determines that an item 
substitution has occurred. More specifically, the processing 
unit 26 concludes that the user appanently entered the same 
item twice, but placed two different items in the post-scan 
area 17 because although two records in the transaction level 
weight database have the same product identification codes 
associated therewith, the two records do not have matching 
weight values associated therewith. Hence, the user appar- 
ently (1) entered a first item and then placed a second item 
in the post-scan area 17, and (2) thereafter re-entered the first 
item and then placed the first item in the post-«can area 17. 
The subroutine 80 advances to step 88. 

In step 88, the processing unit 26 increments the event log 
and the suspicion log by a predetermined value. More 
specifically, the processmg unit 26 generates an output 
signal which is sent to the memoty device 27 whidi causes 
the event log and the su^don bg to be inoemented in the 
memory device 27 by a value of one. 

Thereafter, the processing unit 26 determines if the total 
value of either the event log or the suspidon log exceeds the 
respective predetermined direshold value for each log. More 
specifically, if the event log exceeds its predetermined 
threstK}ld value, the processing unit 26 causes a personnel 
control signal to be sent to the network 25 which in turn 
pages or otherwise summons the retailer's personnel in order 
to assist the tiser. la addition, if the su^icion log exceeds its 
predetermined threshold value, the processing imit 26 causes 
a personnel control signal to be sent to the network 25 which 
in turn pages or otherwise summons the retailer's personnel 
such as security personnel to audit or otherwise investigate 

the user's transaction. Hie subroutine SO then ends thereby 

advancing the routine 56 to step 72 (see HG. 5). 

As alluded to above, if subsequent to steps 82, 84, or 88 
the subroutine 80 ends^ the routine 56 is advanced to stqp 72 
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as shown in FIG. 5. In step 72, the processing unit 26 
monitors the communication Hne 49 from the data ii^ut 
device 34, and the communication line 43 from the display 
monitor 32 in order to determine whether there are more 

5 items to be entered. In particular, a message is displayed on 
the display monitor 32 instructing the user to touch a 
particukr touch screen area displayed on the display monitor 
32, or to touch a particular key associated with the data iiq>ut 
device 34, when the user has completed entering all of the 

10 items for purchase. 

If a particular signal is detected on either of the commu- 
nication lines 43 or 49, the processing unit 26 determines 
that the checkout procedure is complete and the routine 56 
advances to the finalization step 58 (see FIG. 4). If a signal 
is not detected on either of the communication lines 43 or 49, 
the processing xmit 26 determines that the user has additional 
items for purchase, and the routine returns to step 62. 

Returning now to step 92, if the user does not manually 
enter a product identification code associated with an item 
via the data ii^ut device 34, the routine 56 advances to step 
120. In step 120, the processing unit 26 determines if the 
user has voided entry of an item. In particular the pcocessiDg 
unit 26 scans or reads the data oommunicatian lines 29 and 
49 to determine if the user has voided an item via either the 

^ scanner 14 or the data iiiput device 34, respectively. If the 
user voids an item, the routine 56 advances to a voided item 
subroutine 122. If a user does not void an item, the routine 
56 advances to step 124. 

3Q Referring now to FIG. 8, there is shown a flowchart 
setting forth the voided item subroutine 122 in greater detail. 
After completion of step 120 (see FIG. 5), the subroutine 
122 advances to step 125. In step 125, the processing unit 26 
causes a message to be di^layed on the display monitor 32 

25 which instructs the user to return the voided or removal item 
to the pre-scan area 15. In particular, as alluded to above, the 
pre-scan shelf 42a defines a t&tum area associated with the 
self-service checkout tenninal 10. Hence, in step 125, the 
processing unit 26 causes a message to be di^layed on the 

^ display monitor 32 which instructs the user to position the 
voided item on the pre-scan shelf 42a. The subroutine 122 
then advances to step 126. 

In step 126, the processing unit 26 detennines if the 
voided item is positioned in the post-scan area 17. In 

45 particular, the processing unit communicates with the 
memory device 27 to determine if a record corresponding to 
the voided item is included in the transaction level weight 
database. It should be appreciated that presence of a record 
corresponding the voided item, along with absence of sub- 
so sequent removal of the voided item, is indicative that the 
voided item is positioned in the post-scan area 17. This is 
true since records corresponding to items are entered into the 
transaction level weight database as a result of the item 
being positioned in the post-scan area 17 (i.e. being posi- 

55 tioned on the post-scan shelf 42b or bemg placed into one of 
the grocery bags 40). If the voided item is positioned in the 
post-scan area 17, the subroutine 122 advances to step 128. 
If the voided item is not portioned in the post-scan area 17, 
the snbroutine 122 advance to step 130. 

60 In step 128, the processing unit 26 retrieves a weight 
value from the transaction level we^t database (i.e. an 
input weight value) assodated with the voided item as 
measured by the post-scan shelf scale 20 or the bagwell scale 

22 when the voided item was originaUy placed in the 

65 post-scan area 17. In particular, the processing unit 26 
communicates with the memory device 27 in order to 
retrieve the weight value assodated with the voided item 
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from the number of weight values stored in the transaction 
level weight database. The subroutine 122 then advances to 
step 132." 

In step 132, the processing unit 26 determines if the user 
removed the voided item from the post-scan area 17. In 
particular, the post-scan shelf scale 20 or the bagwell scale 
22 generates an ouM Sfflial which is sent to the piocesang 
unit 26 if the user removes the voided item ftom either the 
post-scan shelf 42b or ficom one of the grocery bags 40, 
respectively. If the user removes the voided item from the 
post-scan area 17, the subroutine 122 advances to step 133. 
If the user does not remove the voided item from the 
post-scan area 17, the subroutine 122 advances to step 146. 

In step 133, the processing unit 26 determines a weight 
value (i.e. a removal weight value) of the item removed from 
the post-scan area 17. In particular, the processing unit 26 
communicates with the post-scan shelf scale 20 and the 
bagwell scale 22 to determine the weight value of the item 
removed therefrom in step 132. The subroutine 122 then 
advances to step 134. 

In step 134, the processing unit 26 compares the weight 
value of the item removed from the post-scan area 17 with 
the weight value of die voided item prior to the voiding 
thereof. In particular, the processing unit 26 compares the 
weight value of the item as measured by the post-scan shelf 
scale 20 or the bagwell scale 22 in stsp 133 to the weight 
value of the item as retrieved from the transaction level 
wei^t database in step 128. If the weight value of the item 
as measured by the post-scan shelf scale 20 or the b^ell 
scale 22 in step 133 matdhes the wei^ vahie of the item as 
retrieved from the transaction level wei^t database in step 
128, the procesdng unit 26 concludes that the proper item 
(i.e. the item that was voided in step 120) was removed from 
the post-scan area 17, and therefore generates a ccxncect- 
item-removed control signal thereby advancing the subrou- 
tine 122 to step 136. If the weight value of the item as 
measuredby the post-scan shelf scale 20 or the bagwell scale 
22 in step 133 (toes not match the weight value of the item 
as retrieved from the transaction level weight database in 
step 128, the processing unit 26 concludes that the user 
removed a different item from the post-scan area 17 than was 
voided in step 120, and therefore generates a wrong-item- 
removed control signal hereby advancing die subroutine 
122 to step 148. 

In step 136, the processing unit 26 determines if the user 
returned the voided item to the pre-scan area 15 as instructed 
in step 125. In p^ticular, the pre-scan shelf scale 16 gen- 
erates an output signal which is sent to the processus unit 
26 once the pre-scan shelf scale 16 has detected the user 
positioning the voided item on the pre-scan shelf 42a. If the 
user returns an item to the pre-scan area 15, the subroutine 
122 advances to step 138. If the user does not tetum an item 
to the pre-scan area 15 wiihin a predetennined period of 
time, the subroutine 122 advances to step 140. 

It shouM be appreciated that although in step 136, the 
processing unit 26 determines if the user returned the voided 
item to the pre-scan area 15 and has significant advantages 
thereby, certain advantages of the present invention may be 
achieved by other configurations of the subroutine 122. For 
ejcample, die subroutine 122 could end upon successful 
completion of step 134 at which time the user would be 
instructed to return the item to the pre-scan area 15, but the 

Seii-sefViee checkout terminal 10 would not mooitor com- 
pliance therewith. Alternatively, or in addition to, upon 
successful completion of step 134, the subroutine 122 may 
end and thereafr^ return to step 62 of the routine 56 so as 
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to monitor entry of the voided item into the self-service 
checkout terminal 10. 

In step 138, the processing unit 26 determines the weight 
of the item placed in the pre-scan area 15. In particular, the 
5 processing unit 26 communicates with the pre-scan shelf 
scale 16 to determine the weight value (i,e. a return weigjit 
value) of the item placed thereon in step 136. 

The subroutine 122 then advances to step l39. 

In step 139, the processing unit 26 compares the we^ht 
10 value of the item placed in the pre-scan area 15 with the 
weight value of the item removed from the post-scan area 
17. In particular, the processing unit 26 compares the weight 
value of ibic item as measured by the pre^can shelf scale 16 

in step 138 to the weight value of the item as measured by 
j5 the post-scan shelf scale 20 or the bagwell scale 22 in step 
133. If the weight value of the item as measured by the 
pre-scan shelf scale 16 in step 138 matehes the weight value 
of the item as measured by the post-scan shelf scale 20 or the 
bagwell scale 22 in step 133, the processing unit 26 con- 
eludes that the proper item (i.e. the item that was voided in 
step 120) was returned to die pre-scan area 15, and therefore 
generates a correct-item-retumed control signal which 
causes the subroutine 122 to end dieieby advancing the 
routme 56 to step 72 (see FIG. 5). If the weight vahie of the 
^ item as measured by the pre-scan sihelf scale 16 in step 138 
does not match the weight value of the item as measured by 
the postscan shelf scale 20 or the bagwell scale 22 in stqi 
133, die processing unit 26 concludes that the user returned 
a dififeient item to the pre-scan area 15 than was voided in 
^ step 120, and therefore generates a wrong-item-retuined 
control signal thereby advandog the subroudne 122 to step 
142. 

In step 142, the processing unit 26 causes a message to be 
dii^ayed on the display monitor 32 which instructs the user 

35 that the wrong item was returned to the pre-scan area 15. The 
subroutine 122 dien advances to step 144. 

In step 144, the processing unit 26 increments the event 
log and the suspicion log by a predetermined value. Moie 
specifically, the processing unit 26 generates an output 

4Q signal which is sent to die memory device 27 which causes 
the event log and the su^icion log to be incremented in the 
memory device 27 by a value of one. 

Hieieafter, the processing unit 26 determines if the total 
value of either the event log or the su^idon log exceeds the 

45 respective predetermined threshold value for eadi log. More 
specifically, if die event log exceeds its predetermined 
threshold value, the processing unit 26 causes a peisonnel 
control signal to be sent to the netwodc 25 which in turn 
pages or otl^rwise summons the retailer's personnel in order 

50 to assist the user. In addition, if the suspicion log exceed^ its 
predetermined thre^old value, the prooessiiiig unit 26 causes 
a personnel control signal to be sent to the netwodc 25 which 
in turn pages or otherwise summons the letail^'s personnel 
Sttcb as security peisonnel to audit or ofherwise investigate 

55 die user's transaction. The subroutine 122 dien loops back to 
step 136 to monitor the return of a subsequent item to the 
pce-scan area 15. 

Returning now to step 136, if the user does not return the 
voided item to the pre-scan area 15 withiii a pfedeief mined 

60 period of time, the subroutine advances to step 140. In step 
140, the processing unit 26 causes a message to be displayed 
on the display monitor 32 which re-instmcts the user to 
return the voided item to the pre-scan area 15, The subrou- 
tine 122 then loops back to step 136 to moDiior the return of 

65 the voided item to the pre-scan area 15. 

Returning now to step 134, if die weigjht value of the item 
as measured by the post-scan shelf scale 20 or die bagwell 
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scale 22 in step 133 does not match the weight value of the 
item as retrieved &om the transaction level weight database 
in step 128, the processing unit 26 concludes that the user 
removed a difiEerent item from the post-scan area 17 than was 
voided in step 120, and therefore the subroutine 122 
advances to step 148* In step 148, the processing unit 26 
causes a message to be displayed on the display monitor 32 

which instmcis the user thai the wrong item was removed 

from the post-scan area 17. The sabrontioe 122 then 
advances to step 150. 

In step 150, the processing unit 26 increments the event 
log and the su^idon log by a predetermined value. More 

specifically, the processing unit 26 generates an output 

signal which is sent to the memoiy device 27 which causes 
the event bg and the su^idon log to be incremented in the 
memory device 27 by a value of one. 

Thereafter, the processing unit 26 determines if the total 
value of dther the event log or the suspidon log exceeds the 
respective predetermined threshold value for each log. More 
specifically, if the event log exceeds its predetermined 
threshold value, the processing unit 26 causes a personnel 
control signal to be sent to the network 25 which in turn 
pages or otherwise summons the retailer's personnel in order 
to assist the user. In addition, if the suspicion log exceeds ts 
predetermined threshold vahie, the processii^ unit 26 causes 
a personnel control signal to be sent to the netwoik 25 which 
in turn pages or otherwise summons the retailer's personnel 
such as security personnel to audit or otherwise investigate 
the user's transaction. The subroutine 122 then loops back to 
step 132 to monitor removal of a subsequent item from the 
post-scan area 17. It should be appreciated that the subrou- 
tine 122 may also be configured witii a step (not shown) in 
which the self-service died&out terminal 10 monitors or 
otherwise allows replacement of the wrong item bade into 
the post-scan area 17. 

While the above use of the event log and suspidon log in 
step 150 has numerous advantages associated therewith, 
certain of these advantages may be achieved with other 
monitoring configurations. For example, the self-service 
checkout terminal 10 may be configured to page or other- 
wise summon security personnel upon every occurrence of 
the wrong item being removed firom the p«5t-scan area 17 
irrespective of the value of the event or suspidon logs. 
Moreover, the memory device 27 may be configured to 
include a separate log dedicated entirely to tracking the 
occurrences of the wrong item being removed firom the 
post-scan area 17. It should be appredated that in the case 
of where such a separate log is maintained, a unique 
threshold value for such a log may be established. Such a 
unique threshold value may be constant (i.e. the magnitude 
of the threshold value remains the same despite the level of 
usage assodated with the self-service checkout terminal 10), 
or may be variable (i.e. the magnitude of the threshold value 
may be reduced durii^ periods of relatively high usage so as 
to increase the Oiiottgi^ut associated widi the self-«eivice 
checkout terminal 10, or may alternatively be increased 
during periods of low usage so as to mcrease the security 
associated with the self-service chedcout terminal 10). 

Returning now to step 132, if the user does not remove the 
vouied from the post-scan area 17 within a predeter- 
mined period of time, the subroutine 122 advances to step 
146. In step 146, the processing imit 26 causes a message to 
be displayed on the display monitor 32 which re-instructs 
the user to remove the voided item from the post-scan area 
17 and thereauef return the voided item to the pr e-scan area 
15. The subroutine 122 then loops back to step 132 to 
monitor removal of a subsequent item from the post-scan 
area 17. 
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Returning now to step 126, if the voided item is not 
positioned in the post-scan area 17, the subroutine 122 
advances to step 130. In step 130, the processing unit 26 
determines if the user places the voided item in the post-scan 

5 area 17 subsequent to voiding the item. More spedfically, 
the post-scan shelf scale 20 or &e bagwell scale 22 generates 
an output signal which is sent to the processing unit 26 if the 
user places the voided item on either the post-scan shelf 426 
or into one of the grocery b^ 40, reflectively. If the user 

10 places the voided item in the post-scan area 17 subsequent 
to voiding the same, the subroutine 122 advances to step 
152. If the user does not place the item in the post-scan area 
17 subsequrat to voidmg the same, the subroutine 122 
advances to step 154. 

i5 In step 154, the processing unit 26 determines if the user 
returned the voided item the pre-scan area 15 as instructed 
in step 125. In particular, the pre-scan shelf scale 16 gen- 
erates an output signal which is sent to the processing unit 
26 once the pre-scan shelf scale 16 has detected the user 

20 positioning the voided item on the pre-scan shelf 42a, If the 
user returns the voided item to the pie-scan area 15, the 
subroutine 122 then ends thereby advancing the routine 56 
to step 72 (see FIG. 5). 
If the user does not return the voided item to the pre-scan 

^ area 15 within a predetermined period of time, the subrou- 
tine advances to step 156. 

It should be appreciated that although in step 154, the 
processing unit 26 determines if the user returned the voided 

^ item to the pre-scan area IS and has significant advants^es 
thereby, certain advantages of the present invention may be 
adiieved by other oonfi^ations of the subroutine 122. For 
exan^le, the subroutine 122 could end upon a determination 
in step 130 that the voided item was not placed in the 
post-scan area 17 at which time the user would be instructed 
to return the voided item to the pre-scan area 15, but the 
self-service checkout terminal 10 would not monitor com- 
plianoe therewith. Alternatively, or in addition to, upon a 
determinaiion in step 130 that the voided item was not 

^ placed in tte post-scan area 17, the subroutine 122 may end 
and thereafter return to step 62 of the routine 56 so as to 
monitor entry of the voided item into the self-«ervice dieck- 
out terminal 10. 

In step 156, the processing unit 26 causes a message to be 
displayed on the display monitor 32 which re-instructs the 
user to return the voided item to the pre-scan area 15. The 
subroutine 122 then loops back to step 154 to monitor the 
return of the voided item to the pre-scan area 15, 
Returning now to step 130, if the user places the voided 

50 item in the post-scan area 17 subsequent to voiding the 
same, the subroutine 122 advances to step 152. In step 152, 
the processing unit 26 causes a messi^ to be displayed on 
the display monitor 32 yMdk instructs the user to remove the 
voided item from the post-scan area 17 and tbereafier letom 

55 the voided item to the pre-scan area 15. The subroutine 122 
then advances to step 158. 

In step 158, the processing unit 26 increments the event 
log and the su^icion log by a predetermined value. More 
Spedfically, the pfOceSsifig Uflit 26 genefaies an output 
60 signal which is sent to the memory device 27 which causes 
the event log and the suspidon log to be incremented in the 
memory device 27 by a value of one. 

Thereafter, the processing unit 26 determines if the total 

value of either the event log or the suspicion log exeeeds the 
65 respective predetermined threshold value for eadi log. More 
specifically, if the event log exceeds its predetermined 
threshold value, the processmg unit 26 causes a personnel 
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control signal to be sent to the network 25 which in turn 
pages or otherwise summons the retailer's personnel in order 
to assist the user. In addition, if the suspicion log exceeds its 
pFedetermined threshold value, the processing unit 26 causes 
a personnel control signal to be sent to the network 25 which 
in turn p^ges or otherwise summons the retailer's persoiuael 
such as security personnel to audit or otherwise investigate 
the user's transactioii. The subroutine 122 tfien advances to 
step 160. 

In step 160, the ptooessii^ unit 26 determines if the user 
removed the voided item from the post-scan area 17 as 
instructed in step 152. In particular, the post-scan shelf scale 
20 or the bagwell scale 22 generates an output signal 
indicative of the measured weight of the item which is sent 
to the processing unit 26 once the post-scan shelf scale 20 or 
the bagwell scale 22 detects the voi^d item being removed 
from either the post-scan shelf 426 or one of the grocery 
bags 40, respectively. If the user removes the voided item 
ftom the post-scan area 17, the subroutine 122 advances to 
step 154 to monitor return of the voided item to the pre-scan 
area 15 as described above. If the user does not remove the 
voided item from the post-scan area 17 within a predeter- 
mined period of time, the subroutine l22 advances to step 
162 

In step 162, the processing unit 26 causes a message to be 
displayed on the display monitor 32 which re-instmcts die 
user to remove the voided item firom the post-scan area 17, 
and thereafter return the voided it«tn to the pre-scan area IS. 
The subroutine 122 then loops back to step 160 to monitor 
removal of the item. 

As alluded to above, if subsequent to steps 139 or 154 the 
subtoutiae 122 ends, the routme 56 is advanced to step 72 
as shown in HG. 5. In step 72, the processing unit 26 
monitors the communication line 49 from the data input 
device 34, and the communication line 43 firom tb& display 
monitor 32 in order to determine whether there are more 
items to be entered. In particular, a message is displayed on 
the display monitor 32 instmctiDg the user to touch a 
particular toudi screen area displayed on the display monitor 
32, or to touch a particular key associated with die data input 
device 34, when the user has conrpleted ent^ing all of the 
items for purdiase. 

if a particular signal is detected on either of the commu- 
nication lines 43 or 49, the processing unit 26 determines 
that the checkout procedure is complete and the routine 56 
advances to the finalization st^ 58 (see FIG. 4). If a signal 
is not detected on either of the communication lines 43 or 49, 
the processing unit 26 determines that the user has addiiional 
items for purdiase, and the routine returns to step 62. 

Returning now to step 120 (see HG. 5), if a user does not 
void entry of im item, the routine 56 advances to step 124. 
In step 124, the processing unit 26 determines if the user 
places the an item in the post-scan area 17 without having 
first ratered (Le. scanned, weighed, or manually entered) the 
item. In particular, the post-scan shelf scale 20 or the 
bagwell scale 22 generates an output s^;nal which is sent to 
the processing nnit 26 if the user places an item that has not 
been entered on either the post-sean shelf 42t> or into one of 
the grocery bags 40, respectively. If the user places an item 
that has not been entered in the post-scan area 17, an 
invalid-use control signal is generated and the routine 56 
advances to step 164. If the user does not place an item in 
the post=scan area 17, the routine 56 advances to step 166, 

In step 164, the processing unit 26 determines the weight 
of the item placed in the post-scan area 17. In particular, the 
procesdi^ unit 26 oommtmicates with flie post-scan shelf 
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scale 20 or the b^ell scale 22 to determine the weight 
value of the item placed in the post-scan area 17. The routine 
56 then advances to step 168. 
In step 168, the processiiig unit 26 causes a message to be 

5 displayed on the display monitor 32 which instructs the user 
to remove the item from the post-scan area 17 and thereafter 
return the item to the pre-scan area 15. The routine 56 then 
advances to step 170. 

In step 170, the processing unit 26 increments the event 
log and the suspicion log by a predetermined value. More 
specifically, the processing unit 26 generates an output 
s^nal which is sent to the memory device 27 which causes 
the event tog and the suspicion tog to be incremented in the 
memory device 27 by a value of one. 

Thereafter, the processing unit 26 determines if the total 
value of either the event log or the suspidqn log exceeds the 
respective predetermined threshold value for each log. More 
specifically, if the event log exceeds its predetermined 
threshold value, the processing unit 26 causes a personnel 
control signal to be sent to the netwoik 25 which in turn 
pages or otherwise summons the retailer's personnel in order 
to assist the user. In addition, if the su^icion tog exceeds its 
predetermined threshold value, the processiiig luut 26 causes 
apersonnelcontrol$^naltobesenttothenetwodc25v(diich 
in turn pages or otherwise summons the retailer's personnel 
such as security personnel to audit or otherwise investigate 
the user's transactton. The routine 56 then advances to an 
item removal subroutine 172. 

3Q Referring now to FIG. 9, there is ^own a flowchart 
setting forth the item removal subroutine 172 in greater 
detail. After completion of step 170 (see FIG. 5), the 
subroutine 172 advances to step 174. In step 174, the 
processing unit 26 determines if the user removed the item 

35 from the post-scan area 17 as instructed. In particular, the 
post-scan shelf scale 20 or the bagwell scale 22 generates an 
output signal which is sent to the processing unit 26 once the 
post-scan shelf scale 20 or the bagwell scale 22 detects the 
item being removed from eitlKr the post-scan shelf 42^ or 

^ one of the grocery bags 40, respectively. If the user removes 
the item from the post-scan area 17, the subroutine 172 
advances to step 176. If the user does not remove the item 
from the post-scan area 17 within a predetermined period of 
time, the subroutine 172 advances to step 178. 

45 In step 176, the pcocessh^ imit 26 determines the weight 
of the item removed from the post-scan area 17. In 
particular, die processing unit 26 conamunicates with the 
post-fican slwlf scale 20 or the bagwell scale 22 to determine 
the weight value of the item removed £Eom the post-scan 

50 area 17. The subroutine 172 then advances to step 180. 
In step 180, the processing unit 26 compares the weight 
value of the item placed in the post-scan area 17 (as detected 
in step 164 of FIG. 5) with the weight value of the item 
removed from the post-scan area 1? (as detected in step 

55 176). If the weight value of the item placed in the post-scan 
area 17 matches the weight value of the item removed from 
the post-scan area 17, the processing imit 26 concludes that 
the proper item (Le. the item that was placed in the post-scan 
afea 17 in Step 124) was reffioved from the post-scaa area 17, 

60 and therefore the subroutine 172 advances to Step 182. If the 
weight value of the item placed in the post-scan area 17 does 
not match the weight value of the item removed from the 
post-scan area 17, the processing imit 26 concludes that the 
uscr removed a difOerent item froni the post-scaa area 17, 

65 and therefore the subroutine 172 advances to step 184. 
In step 182, the processus unit 26 determines if the user 
returned the item tibe pre-scan area 15 as instructed in step 
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168 (see FIG. 5). In particular, the pre-scan shelf scale 16 
generates an output signal which is sent to the processing 
\init 26 once the pre-scan shelf scale 16 has detected the user 
positioning the item on the pre-scan shelf 42fl. If the user 
returns the item to the pre-scan area 15, the subroutine 172 
advances to step 186. If the user does not return the item to 
the pre-scan area 15 within a predetermined period of dme, 
the subroutine 172 advances to step 188. 

It should be appreciated that although in step 182, the 
processing unit 26 deteimines if the user returned the item 
to the pre-scan area 15 and has significant advantages 
thereby, certain advantages of the present invention may be 
achieved by other configurations of the subioutine 172. For 
example, ^e subioutiiie 172 could end upon successful 
completk>n of step 180 at vA^ct time the user would be 
instructed to letum the item to the pre-scan area 15, but Uie 
self-service checkout terminal 10 would not monitor com- 
pliance therewith. Alternatively, or in addition to, upon 
successful completion of step 180, the subroutine 172 may 
end and thereafter remm to step 62 of the routine 56 so as 
to monitor entry of the item into the self-service checkout 
terminal 10. 

In step 186, the processing unit 26 detennines the weight 
of the item placed in the pre-scan area 15. In particular, the 
processing unit 26 conununicates with the pre-scan shelf 
scale 16 to detennine the weight value of the item placed 
thereon in step 182. The subroutine 172 then advances to 
step 190. 

In step 190, the processing unit 26 compares the we^t 
value of the item placed in the pre-scan aiea 15 wiUi the 
weight value of the item removed from the post-scan area 
17. In particular, Che processii^ unit 26 compares the wei^t 
value of the item as measured by the pie-scan shelf scale 16 
in slep 186 to Uk wei^t value of the item as measured by 
the post-scan shelf scale 20 or the bagwell scale 22 in step 
176. If the wei^ value of the item as measured by the 
pie-scan shelf sode 16 in step 186 matches the weight vahie 
of the item as measuied by the post-scan shelf scale 20 or the 
bagwell scale 22 in step 176, the processing unit 26 con- 
cludes that the pioper item (i.6. the item that was removed 
from the post-scan area 17 in step 174) was returned to the 
pre-scan area 15, and therefore the subroutine 172 ends 
thereby advancing the routine 56 to step 72 (see FIG. 5). If 
the weight value of the item as measured by the pre-scan 
shelf scale 16 in step 186 does not match the weight value 
of the item as measured by the post-scan shelf scale 20 or the 
bagwell scale 22 in step 176, the processing unit 26 con- 
Ciiid^ that the user returned a diucrent item to the pre-scan 
area 15 than was removed from the post-scan area 17 in step 
174, and therefore the subroutine 172 advances to step 192, 

In step 192, the processing unit 26 causes a message to be 
displayed on the di^lay monitor 32 which instructs the user 
that the wrong item was retdmeu to the pre-scas area IS. The 
subroutine 172 then advances to step 194. 

In step 194, the processing unit 26 increments the evrat 
log and the suspicion log by a piedetermined value. More 
specifically, the piocessiDg unit 26 generates an output 
sipal wbic^ i& sent to the memory device 27 vi^ch (smses 

the event log and die suspicion log to be incremented in the 
memoiy device 27 by a value of one. 

Thereafter, the processing unit 26 determines if the total 
value of either the event log or the suspicion log exceeds the 
respective pf edetenuined threshold value fof each log. mof e 
specifically, if the event log exceeds its predetermined 
threshold value, the processing unit 26 causes a personnel 
control signal to be sent to tfie netwodc 25 which in turn 
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pages or otherwise summons the retailer's personnel in order 
to assist the user. In addition, if the suspicion log exceeds its 
predetermined threshold value, the processing unit 26 causes 
a persoimel control signal to be sent to the network 25 which 

5 in turn pages or otherwise summons the retailer's personnel 
such as security personnel to audit or otherwise investigate 
the user's transaction. The subroutine 172 then loops back to 
step 182 to monitor the return of a subsequent item to the 
pre-scan area 15. 

10 Retaining now to step 182, if the user does not return the 
item to the pre-scan area 15 within a piedetermined period 
of time, the subroutine 172 advances to step 188. In step 188, 
the processing unit 26 causes a message to be displayed on 
the di^lay monitor 32 which re-instructs the user to return 

15 the item to the pre-scao area 15. The subioutine 172 then 
bops bade to step 182 to monitor die return of the item to 
the pre-scan area 15. 

Returning now to step 180, if the weight value of the item 
placed in the post-scan area 17 does not match the weight 
value of the item removed from the post-scan area 17, the 
processing unit 26 concludes that the user removed a dif- 
ferent item from the post-scan area 17, and therefore the 
subroutine 172 advances to step 184. In step 184, the 
processing unit 26 causes a message to be displayed on the 

^ display monitor 32 which instructs the user that the wioi^ 
item was removed from the post-scan area 17. The subrou- 
tine 172 then advances to step 196. 
In step 196, the processing unit 26 inoements the event 

^ log and the swq>icion log by a piedeteimined value. More 
sj^dfically, the processii^ unit 26 generates an output 
signal which is sent to the memory device 27 which causes 
the event k)g and the sui^ncion log to be incremented in the 
memory device 27 by a value of one. 

35 Thereafter, the processing unit 26 determines if the total 
value of either the event log or the suspicion log exceeds the 
respective predetermined threshold value for each log. More 
specifically, if the event log exceeds its predetermined 
threshold value, the processing unit 26 causes a personnel 

^ control signal to be sent to the network 25 which in turn 
pages or otherwise summons the retailer's personnel in order 
to assist the user. In addition, if the su^icion log exceeds its 
predetermined threshold value, the processing unit 26 causes 
a personnel control signal to be sent to the network 25 which 

45 in turn pages or otherwise summons the retailer's personnel 
such as security personnel to audit or otherwise investigate 
the user's transaction. The subroutine 172 then loops bade to 
step 174 to monitor removal of a subsequent item from the 
post-scan area 17. li should be appreciated thai the subrou- 

5Q tine 172 may also be configured with a step (not shown) in 
which the self-service checkout terminal 10 monitois or 
otherwise allows replacement of the wrong item bade into 
the post-scan area 17. 
Retomii^ now to siep 174, if the user does not remove the 

55 item from the post-scan area 17 withia a piedetmuned 
period of time, the subroutine 172 advances to step 178. In 
step 178, the processii]^ unit 26 causes a message to be 
displayed on the display mcadtor 32 which re-instracts the 
user to remove the item from the post-scan area 17, and 

60 thereafter return die item to the pre-scan area 15. The 
subroutine 172 then loops back to step 174 to monitor 
removal of the item from the post-scan area 17. 

As alluded to above, if subsequent to step 190 the 
sobroutiiie 172 ends, the foutine 56 is advaneed to step 72 

65 as shown in FIG, 5. In step 72, the processing unit 26 
monitois the communication line 49 from the data input 
device 34, and the communication line 43 from the display 
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monitor 32 in order to determine whether there are more 
items to be entered. In particular, a message is displayed on 
the display monitor 32 instructing the user to touch a 
particular touch screen area displayed on the display monitor 
32, or to touch a particular key associated with the data input 5 
device 34, when the user has completed entering all of the 
items for purchase, 

if a particular signal is detected on either of the commu- 
nication lines 43 or 49, the processing unit 26 determines 
that the checkout procedure is complete and the routine 56 
advances to the finalization step 58 (see FIG. 4), If a signal 
is not detected on either of the communication lines 43 or 49, 
tuc preceding uiiii 26 determines thai luc liSoi has additiGiial 

items for purchase, and the routine returns to step 62. 

Returning now to step 124, if the user does not place an 15 
item in the post-scan area 17, the routine 56 advances to step 
166. In step 166, since (1) the seamier 14 did not generate 
an GUtput signal on the data communicatiGD line 29 indicat- 
ing that an item was entered via the scanner 14, (2) die 
product scale 12 did not generate an output signal on the data 20 
communication line 31 indicating that an item was placed on 
the product scale 12 for entry thereof (3) the data in|mt 
devics 34 did not gen^ate an output s^sal on the data 
communication line 49 indicating an item was manually 
entered,(4)thescannerl4orthedataiiqnitdevice34didnot 25 
generate an output signal on the data communication Hues 
29 or 49, ieq>ectively, indicating that an item was voided, 
and (5) the po5t-§can shelf scale 20 OT fee bagweil scale 22 
did not generate an output signal on the data communication 
lines 37 or 39, respectively, indicating that an item was 30 
placed in the post-scan area 17, the processing unit 26 
concludes that there is no present atten^t being made by the 
user to checkout an item. Thus^ the routine 56 advances to 
step 62 to loop through the routine 56 once again. 

As aUuded to above, if subsequent to step 72 the routine 35 
56 ends, the routine 50 is advanced to the finalization step 
58 as shown in FIG. 4. Referring now to FIG. 10, there is 
shown a flowchart setting forth the finalization step 58 in 
greater detail. After completion of the itemization step 56 
(see FIG. 4), the routine 58 advances to step 198. In step 198, 40 
th& processing unit 26 causes a message to be displayed on 
the display monitor 32 which instructs the user to (1) verify 
that all items for purchase have been removed from the 
user's shopping cart (i.e. the grocery cart 21) or the user's 
grocery hand basket (i.e. the grooeiy hand basket 23), and 45 
(2) to tender payment by either (i> inserting currency into the 
cash acceptor (not shown), (ii) charging a cash amount to a 
credit card with the card reader 30, or (pi) reducing an 
amount stored on a debit, ATM, or smart card with the card 
reader 30. 5q 

The routine 58 then advances to step 200 where the 
processing unit 26 determines if the user's shopping cart (i.e. 
the grocery cart 21) or the user's grocery hand basket (i.e. 
the grocery hand basket 23) is empty. In particular, the 
processing unit 26 communicates with the cart/basket scale 55 
18 to determine either (1) the weight of the grocery cart 21 
if the grocery cart 21 is positioned on the cart unloading 
platfiorm 46, and/or (2) the weight of the grocery hand basket 
23 if file grocery hand basket 23 is positioned on ttie basket 
shelf 44. Thereafter, the processing imit 26 compares the 60 
measured weight of the grocery cart 21 or the grocery hand 
basket 23 to a stored nominal weight value corresponding to 
an empty grocery cart or an empty grocery hand basket, 
respeetively. If the fficasufed wei^t of the gfoeefy eart 21 
or the grocery hand basket 23 matches the stored nominal 65 
weight value corresponding to an empty grocery cart or an 
empty grocery hand basiket, respectively, tb& processing unit 
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26 concludes that the grocery cart 21 or the grocery hand 
basket 23 is empty or otherwise void of additional items. If 
the user's grocery cart or grocery hand basket is empty, the 
routine 58 advances to step 202. If the user's grocery cart or 
grocery hand basket is not empty, the routine 58 advances to 
step 204. 

It should be appreciated that in step 2(K>, the stored weidit 
value correspondii^ to an empty grocery cart or grocery 
hand basket may be an average empty weight value of all of 
the retailer's grocery carts 21 or grocery hand baskets 23, 
respectively. Alternatively, each of the grocery carts 21 or 
grocery hand baskets 23 may have a unique empty weight 
value associated therewith which is retrieved by the pro- 
cessing unit 26 by having the user (1) enter a serial number 
printed on the (grocery cart 21 or the grocery hand basket 23, 
or (2) scanning a bar code (which has the serial number 
encoded therein) printed on the grocery cart 21 or the 
grocery hand basket 23. 

In step 202, the processing unit 26 determines if the user 
has removed his or her items from the post-scan area 17. In 
particular, the processing unit 26 communicates with the 
post-scan shelf scale 20 and the bagwell scale 22 to deter- 
mine if the user has (1) removed his or her items from the 
post-scan shelf 426, or (2) removed his or her grocery bagis 
40 from the bagwell 38, re^ectively. If the user has removed 
his or items from the post-scan area 17, the coutine 58 
advances to step 206. If the user has not removed his or her 
items from the post-scan area 17, the routine 58 advances to 
step 208. 

In step 206, the processing unit 26 det^nunes if the user 
has tendered payment within a predetermined time period 
since removal of the user's items from the post-scan area 17. 
In particular, the processing imit 26 scans or reads the data 
communicatnn line 45 in order to determine if the user has 
charged a cash amount to a credit card with the card reader 
30, or reduced an amount stored on a debit, ATM, or smart 
card with the card reader 30. In addition, the processing unit 
26 conmiunicates with the ca^ acceptor (not shown) in 
order to determine if the user has inserted currency into the 
cash acceptor. If the user tenders payment within the pre- 
determined time period since removal of the user's items 
from the post-scan area 17, a payment tendered control 
signal is generated, and the routine 58 advances to step 2iG. 
If the user does not tender payment within the predetermined 
time period since removal of the user's items from the 
post-scan area 17, the routine 58 advances to step 212. 

In step 212, the processing unit 26 causes a message to be 
displayed on the di^lay moniior 32 which re-ii^inicts the 
user to tender payment The routine 58 then advances to step 
214. 

Step 214 follows the procedure outlined above with 
regard to step 206. In particular, the processing imit 26 
determines if ihe user has tendered payment. More 
specifically, &e processing unit 26 scans or reads the data 
communication line 45 in order to determine if the user has 
charged a cash amount to a credit card with the card reader 
30, or reduced an amoimt stored on a debit, ATM, or smart 
card with the card reader 30. In addition, the piccessiQg unit 
26 communicates with the cash acceptor (not shown) in 
order to determine if the user has inserted currency into the 
cash acceptor. If the user tenders payment, a payment 
tendered control signal is generated, and the routine 58 
advances to step 216. If the ijser does aot tender payment, 
the routine 58 advances to step 218. 

In step 216, the processing unit 26 determines that the 
user has properly completed his or her diedoout transaction. 
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Therefore, in step 216 the processus unit 26 caijses selec- 
tive data stored in the transaction table to be printed by the 
printer 36 thereby generatii^ a receipt for the user. The 
routine 58 then advances to step 220. 

In step 220, the processing unit 26 causes the transaction 
level weight database to be cleared. In particular, the pro- 
cessiog unit 26 commumcates with the memory device 27 so 
as to cause the transaction level weight databa^ stored in the 
memory device 27 to be cleared or otherwise erased. Hence, 
when a subsequent user initiates a checkout procedure, the 
transaction level weight database will be devoid of records. 
The routine 58 then ends thereby returning the routine 50 to 
step 52 in wMdi the self-service checlaDUt terminal 10 
remains in the idle condition until a subsequent user initiates 
a checkout procedure. 

Returning now to step 214, if the user does not tender 
payment, the routine 58 advances to step 218. In step 218, 
the processing unit 26 concludes that ti^ user has removed 
his or her items from the post-scan area 17, and thereafter 
left the area proximate the self-service checkout terminal 10 
without tendering payment for the items. It should be 
appreciated that the user may have removed his or her items 
from the post-scan area 17 without tendering payment in 
order to commit an impropriety such as theft Hence, in step 
218, the processing unit 26 causes a personnel control signal 
to be sent to the network25 which in turn pages or otherwise 
summons the retailer's securi^ personnel to investigate or 
otherwise determine if the user has committed an impropri- 
ety such as theft. The routine 58 then ends thereby haltii^ 
operation of the self-service checkout terminal 10 during 
investigation of the user's transaction. 

Retunnng now to step 206 if the user tenders payment 
within the predetermined time period »nce removal of the 
user's items from the post-scan area 17, the routine 58 
advances to step 210. In step 210, the processing unit 26 
det^mines that the user has properly completed his or her 
checkout transaction. Therefore, in step 210 the processing 
unit 26 causes selective data stored in the transaction table 
to be printed by the printer 36 thereby generating a receipt 
for the user. The routine 58 then advances to step 222. 

In step 222, the processing unit 26 causes the transaction 
level weight database to be cleared. In particular, the pro- 
cessing unit 26 communicates with the memory device 27 so 
as to cause the transaction level weight database stored in the 
memory device 27 to be cleared or otherwise erased. Hence, 
when a subsequent user initiates a checkout procedure, the 
transaction level weight database will be devoid of records. 
The routine 58 then ends thereby returning the routine SO to 
step 52 in which the self-service checkout terminal 10 
r^ains in the idle condition until a subsequent user initiates 
a cbedEDUt procedure. 

Retumioe now to step 202, if the user has not removed his 
or ber items fiom the post-scan area 17, the routine 58 
advances to step 208. Step 208 follows the procedure oudine 
above with regard to step 214. In particular, the processing 
unit 26 determines if the user has tendered payment. More 
specifically, the processing unit 26 scans or reads the data 
communication line 45 in order to determine if the user has 
charged a cash amount to a credit card with the card reader 
30, or reduced an amount stored on a debit, ATM, or smart 
card with the card reader 30. In addition, the processing unit 
26 communicates with the cash acceptor (not shown) in 
Order to detefmine if the user has insefted euffency ioto the 
cash acceptor. If the user tenders payment, a payment 
tendered control signal is generate4 and the routine 58 
advances to step 224. If the user does not tender payment. 
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the routine 58 loops back to step 202 to monitor removal of 
the user's items &om the post-scan area 17. 

In step 224, the processing unit 26 determines that the 
user has properly completed his of her checkout transaction. 

^ Therefore, in step 224 the processii]^ unit 26 causes selec- 
tive data stored in the transaction table to be printed by the 
printer 36 thereby generating a receipt for the user: The 
routine 58 then advances to step 225. 
In step 225, the procesidng unit 26 determines if the user 

^° has removed his or her items from the post-scan area 17. In 
particular, the processing unit 26 communicates with the 
post-scan shelf scale 20 and the bagwell scale 22 to deter- 
mine the total weight value of all of the items removed from 
the post-scan shelf 42b and the bagwell 38, respectively. 

^ Thereafter, the processing unit 26 communicates with the 
memory device 27 to determine the total weight value of the 
all of items that were placed in the post-scan area 17 as 
recorded in. the transaction level weight database. If the two 
weight values match, or if the weight value associated with 
the items removed from the post-scan area 17 is greater than 
the weight value of the items placed in the post-scan area 17, 
the processing unit 26 determines that the user removed all 
of his or her items from the post-scan area 17. Alternatively, 
the processing unit 26 may determine a pre-transaction 
weight value indicative of the weight value measured by the 
post-scan shelf scale 20 and the bagwell scale 22 prior to the 
itemization step 56. At the end of the transaction, the 
processing unit 26 determines a post-transaction we^t 
value mdicative of the total weight vahie measured by the 
post-scan shelf scale 20 and the bagwell scale 22. If the 
pre-transaction weight value matches or is greater than the 
post-transaction weight vahie, the processing unit 26 con- 
cludes that the user removed his or items from the post-scan 
area 17. K the user removed all of his or her items from the 

^ post-scan area 17, a bags-removed control s^nal is 
generated, and the routine 58 advances to step 226. If the 
user has not removed all of his or her items from the 
post-scan area 17, the routine 58 advances to step 227. 

^ In step 226, the processing unit 26 causes the transaction 
level weight database to be cleared. In particular, the pro- 
cessing unit 26 conununicates with the memory device 27 so 
as to cause the transaction level weight database stored in the 
memory device 27 to be cleared or otherwise erased. Hence, 

4j when a subsequent user initiates a checkout procedure, the 
transaction level weight database will be devoid of records. 
The routine 58 then ends thereby returning the routine 50 to 
step 52 in which the self-«ervice checkout terminal 10 
remains in ^36 idle condition until a subsequent user initiates 

^ a checkout procedure. 

Returning now to step 225, if the user has not removed his 
or her items from the post-scan area 17 within a predeter- 
mined time period, the routine 58 advances to step 227. In 
step 227, the processing unit 26 causes a message to be 

55 displayed on the dis^y monitor 32 which instructs or 
oth^wise reminds the user to remove his or her items from 
the post-scan area 17 prior to exiting the area proxunate the 
self-service dieckout terminal 10. The routine 58 then loops 
back to step 225 to mGmtor removal of the us^'s iUsm from 

60 the post-scan area 17. 

Returning now to step 200, if the user's grocery cart (i.e. 
the grocery cart 21) or grocery hand basket (i.e. the grocery 
hand basket 23) is not empty, the routine 58 advances to step 
204. In step 204, the processing unit 26 causes a menage to 

65 be displayed on the display monitor 32 which instructs the 
user to remove the additional items from the grocery cart 21 
or the grocery hand basket 23, and thesreaflter enter the 



